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Description 

2*Phenyl-as-triazine-3,5(2H,4H)-diones and their us for controlling coccldiosis have been described 
in U.S. Patent No. 3,912,723. The phenyl moiefy in the said triazlnes may, inter alia, b substituted with a 
benzoyl-, an a-hydroxy-phenylmethyl- and a phenylsutfbnyl radical. 

Substihjted 2-phenyl-hexahydrc>-1,2,4-triazIne-3,5-dlones and their use for combatting Protozoa have 
been disclosed In Published Eur. Pat Application No. 0,154,885. 

The 5,6-dihydro-2-phenyl-1,2,4-triazine-3,5(2H.4H)-diones, described In the present application, differ 
from the hereinabove-mentioned triazinones, by the specific substitution of the 2-phenyl moiety, resulting 
In 5,6-dlhydrD-1,2,4-triazine-3,5(2H,4H^lone8 which are very effective In destnicting or preventing the 
growth of Protozoa In subjects suffering from such Protozoa. 

A number of compounds structurally closely related to the ones the present invention are disclosed in 
£P^.O 170 316. some of such compounds tming excluded by provisions from the definition of the com- 
pounds of formula (li-J) as defined hereafter. 

Description of the preferred embodiments : 

The present invention is related to 5,6-dlhydro-2-(substitutedphenylH>2,4-triazlne-3,5(2H^,4H)-diones 
having the fonmula 




tfie phanraceutically acceptat)le acid addition, metal or amine substitution salts, and stereochemicaliy iso- 
meric forms thereof, wherein : 

Ar is thtenyl, halo substituted thienyl, naphthalenyl or a radical of formula 




(a>: 



R is hydrogen, C^^ allcyl, cydo Css alkyl, aryl or (ary1}Ci^ allQfl ; 

is ^ano or a radical of fomiula •C(bX)-Y-R* ; 
said X being O or S. 

Y being O, S, NR^^^ or a direct bond ; R? being hydrogen, aryl, Ca^ cycloallcyl or C^^ all^ optionally substi- 
tuted-with-aryl,-hydroxy,_amIno,.mono^and-dl(Ct^-alkyl)dn^no,-piperidiriyi,-pyrrdidinyl,-4Hi^^ 
piperazinyl, A-iC^^ alkyl)-plperazinyl, 4-{C^^ aIkyl-cart>onyl)-piperazinyl. 4-<Ct4 aikyioxycarbonyl)-piperazl- 
nyl or4-((aryl) C^^ all^)-plperazlnyl ; and where Y Is a direct bond, R^ may also be halo ; R^o Is hydrogen, 
Ci^kyl or (aiyO Ci^lkyl ; or R> and talcen together wltii the nitrogen atom bearing said R> and 
may form a plperidlnyl, pyrrolldlnyl, 4-morphollnyl, piperazinyl, 4-(Ct^ allcyi)piperazinyl, 4-(Cv6alkylcar- 
t>onyl)-piperazinyl, 4-(Ci^all;ytoxycartK>nyl)-piperazInyl or e 4-<(aryf) all^>-plperazlnyl radical ; 
R2, R3, R0, R7 and R^ are each Independentiy hydrogen, halo, trifiuoromethyl, Ct^ alkyl, hydroxy, 
alkyloxy, Ci^ allcylcarbonyloxy, mercapto. alkylthio, C^^ alkylsulfonyl, alkylsulfinyl, (trif- 
luoromethyO-sulfonyl, cyano, nitro, amino, nrrano- and dl(Ci^ aIlcyl)amlno, or (Ci^ ail^carbonyl)amIno ; 
R« and R6 are each independentiy hydrogen, aryl, cydo C34 all^, Ca^ allcenyi , Cjla allcynyl, (aryQC^ alkenyl 
or alkyl optionally substituted with aryl, hydroxy, amino, mono- and di(Ci4)amino, piperidinyl, pyrroli- 
dlnyl, 4-nfX)rpholinyt, piperazinyl. 4-(Ci^ alkyl)-piperazinyl. 4-(Ci4 alkylcarix)nyl)-plperazinyl, 4-(Ci4 alky- 
toxy-carbonyl)-plperazlnyl or4-((aryl) C^^ alkyl)-piperazinyl ; 

and RS may also be alkyicarbonyl, Ci^ alkyloxycart)onyl, (aryl)Ci^alkyloxycarbonyl or (aryl)cart)onyl ; 
wherein aryl Is phenyl, optionally substituted with up two 3 substituents each independently selected from 
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the group consisting of halo. Ci^ alkyl, alkyloxy, trifluoromethyl, hydroxy, m rcapto, C,^ alkylthto, C« 
aikytsulfonyl, C^^alkylsulfinyl, trffluoromethylsulfbnyl, cyano, nltro, amino, mono-end dl (Ci^alkyQamlno and 
(Ci^ alkylcart>onyl)amlno. 

In the foregoing definitions the tenn "halo" Is gen ric to fluoro, chloro, bronx) and iodo ; "C,^ alkyi* is 

5 meant to Include straight and branched saturated hydrocarbon radicals, having from 1 to 6 carbon atoms, 
such as, for example, methyl, ethyl. 1-methylethyl, 1,1-dimethylethyl, propyl, butyl, pen^ and hexyl -cydo 
aikyi" embraces cydopropyl. cyclobutyl, cydopentyl and c^ohexyl ; Kh^ alkenyi" Is meant to Indude 
straight and branch chained hydrocarbon radicals containing one double bond and having from 2 to 6 carbon 
atoms such as. for example, ethenyl, 3-propenyl and 2-butenyl "Cm alkynyl" Is meant to Indude straight 

10 ami branch chained hydrocarbon radicals containing one triple bond and having from 2 to G carbon atoms 
such as, for example, ethynyl. 3-propynyl and 2-bu^ny! 

Preferred compounds within the Invention are those wherein Ar Is halottiienyl or a radical of fonmula 
(a) wherein R* and are, each Independently, hydrogen, halo, trifluoromethyl. alkyloxy. hydroxy or 
Ci-e alkyi ; R« Is hydrogen ; R Is hydrogen, C,^ alkyi, phenyl or halophenyl ; IV and R« are. each Indepen- 

15 dently. hydrogen, halo, trifluoron>ethyI or alkyi ; and R* Is hydrogen or C,^ alkyi. 

Particulariy preferred compounds within the inventton are those preferred compounds wherein Ar Is a 
radteal of formula (a) wherein R« is halo. R^ and R« are hydrogen. R is hydrogen or C^e alkyI, R^ and R» 
independently are halo or hydrogen. 

More particularly preferred compounds wRhln the inventton are tiiose particularly preferred compounds 

20 wherein R« is 4-chIoro, R Is hydrogen, R* is 2-chloro, R^ is 6-chloro or hydrogen and R* Is hydrogen- 

The most preferred compounds within the Invention are 2,6-dkshloro-a-(4-dilorophenyl)-4-(3,4,5,6-tet- 
rahydro-3.5-dloxo-1^,4-lria2in-2{1H>yl)ben2eneacetonKrlle and 2-chloro<t-(4-chlorophenyi)-4-<3,4,5,6- 
tetrahydro-3,5-dkixo-1.2.4-triazln-2(1H)-yi) benzeneacetonitrile and the pharmaceutlcally acceptable add 
additton. metal or amine subsfHufa'on salts thereof. 

25 The compounds of formula (I) may conveniently be prepared by a reduction reactk>n of the correspond- 
ing 1 A4-triazine-3,5-(2H,4H)-dione of formula (II), or an add-addltlon salt, metal or amine substitution salt 
form thereof, thus preparing a compound of formula (I) wherein R« Is hydrogen, said compounds being rep- 
resented by the formula (l-a). and If desired, subsequently reacting the compounds of fonmula (l-a) with a 
reagent R**-W (IIO» thus preparing compounds of formula (0, wherein R« Is other than hydrogen, sakl com- 

30 pounds being represented by the formula (l-b). In (III) W represents an appropriate reactive leaving group 
such as. fbr example, halo, e.g.. cMoro. bromo or todo. or a sulfonyloxy group. e.g. methylsulfbnyloxy or 
4-methylphenyl^lf6nytoxy and has the prevtously defined meaning of R«. provided that it is not hyd- 
rogen. 



35 




<I-a) 



(I-b) 



The saM reduction reaction is conveniently conducted fdlowlng art-known procedures for converting 
a 1,2.4-triazlne-3,5K2H,4H)^lone Into a 5,6-dlhydro-1,2,4-triazine-3,5(2H,4H)-dione moiety. A number of 
sudi procedures are described In for example th Published Eur. Pat Applicatton Na 0,154.885 and the 
references dted therein. 
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Said reduction reaction may for example be conducted by contacting the starting material of fbnnula 
(II) with hydrogen In the presence of an appropriate catalyst such as, for example, Raney-nickel, platinum, 
palladium, plaUnum(IV) oxide, and th like. Preferat)ly, said reduction reaction Is conducted by reacting the 
starting material (11) with zinc in acetic acid or tin(ll) chloride in hydrochloric add, optionally In the presence 

5 fa reaction-Inert organic solvent or mixture of such solvents such as. for exampi . a lower alkanol, e.g. 
methanol orethanol ; a hydrocarbon. e.g. methylbenzene ordlmethylbenzene ; a ketone, e.g. 2-propanone. 
l-butanone ; an ether, e.g. tetrahydrofuran, 1i-dimethoxyethane, 1,4-dioxane, an ester, e.g. ethyl acetate; 
N.N-dimethylfonmmide, N,N^imethylacetamlde ; pyridine ; acetic acid. Higher temperatures may be used 
to enhance the reaction rate. 

10 The alkyiation reaction of (l-a) with the reagent R*^W may be conducted following art-known N-alky- 
lafa'on procedures. The alkyiation reaction is conveniently conducted In an inert organte solvent such as, for 
example, an aromatic hydrocarbon, e.g., benzene, methylbenzene and dlmethylbenzene, a lower alkanol, 
e.g.. methanol, ethanol and 1-butanol a ketone, e.g., 2-propanone and 4-methyl-2-pentanone an ether, e.g., 
1,4-diQxane, 1,1'-oxybisethane and tetrahydrofuran N.NkJimethylformamide pMF) ; N.ISMimethylaceta- 

16 mide (DMA) ; nitrobenzene ; dimethyl sulfoxkle (DMSO) and l-methyl-2-pyrrolkllnone. The addition of an 
appropriate t>ase such as, for example, an alkali metal cart>onate or hydrogen carbonate, sodium hydride 
or an organic base such as, for example N.N-dlethylethanamine or N-(1-methylethyl)-2-propanan^ne may 
be utilized to pick up the acid which is liberated during the course of the reaction. In some circumstances 
the addition of an Iodide salt, preferably an alkali metal iodide, is appropriate. Somewhat elevated temperat- 

20 ures may enhance the rate of the reaction. 

The compounds of formula (I) wherein is cyano, said compounds being represented by the foimula 



26 




(I-c> 



30 

may alternatively be prepared by converting the hydroxy function of a triazinedione of formula 
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(IV) 



intoanitrilefunctk>n. 

The conversion of (iV) into (I-c) may t>e effected by art-known procedures. For example, by first con- 
-~— vertbig-the-hydroxy-fonctk)n-into a-suital>le leaving-gioup-and-subsequently-corwertin^ 
45 group In the thus obtained intemiediate having the formula 



60 




Into a nitrile function. 

in (V) W has th meaning of an appropriate reactiv leaving group such as, for example, halo, .g., chloro, 
bromo or iodo, or a sulfonyioxy group, e.g. methylsulfonyioxy or 4-methylphenylsulfonyloxy. 



4 



EP 0 232 932 B1 



F r example, where W represents chloro, the intermediates (V) may be prepared by reacsting (IV) with 
thionyt chloride in a suitable reaction-inert solvent 

The conversion of (V) into (i-c) may be ffected, e.g., by reacting (V) with a cyanide, such as. for 
example, an alkalimetal cyanide, e.g. potassium cyanide, sodium cyanide ; copper cyanide ; sOver cyanide 
5 and the I to. If desired. In the presence of an appropriate solvent 

The compounds of fonmula (0 can also be prepared by reading a 5,Mihydro-1 ,2,4-triazlne-3,5(2H,4H)- 
dione having the formula (VII) wnth a reagent of fonnula (VI) following art-known procedures fbr aryiating 
an amine functionality. 



10 



16 




(VI) (VII) 



20 

In (VI) W represents an appropriate reactive leaving group as defined hereinabove and preferably is 
halo. The reaction of (VI) with (VII) is most convenientiy conducted in an appropriate reaction-inert solvent, 
preferably at higher temperature and In the presence of a suitable base. Suitable reaction inert soh^ents 
may, for example, be aromatic hydrocarbons, e.g., benzene, methylbenzene and dimethylbenzene ; haloge- 
2S nated hydrocarbons, e.g. trichloromethane and trichtoroethane ; dipolar aprotic solvents such as N,N- 
dimethylfonnnamlde, N,N-dimethylacetamide, dimethyisulfoxide and the like. 

The compounds of fonmula (0 can also be converted Into each other following art-known procedures 
of functional grouptransTormatton. Some examples will be cited hereinafter. 

In order to simplify the structural representattons of the compounds of formula (I) In the schemes lllus- 
30 bating these grouptransfbnmatton prDcedures, the 
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group wDl hereafter be represented by the symbol D. 

For example, the compounds of fonmula (I) wherein Is cyano, saM compounds being represented 
by the fbrmula (I-c) trmy partially or completely be hydrdysed, thus yielding compounds of fonmula (I) whe- 

rein.the_radlcal_Bl.i8_a_carboxyljDr_an_aminocarl)priy^ 

45 the fonnula (l-e), the latter by (l-d). The said partial hydrolysis reaction is preferably conducted in an aqueous 
acidic medium, e.g. an aqueous sulfuric hydrochloric or phosphoric acid sdutton, at room temperature or 
at slightly Increased temperature. CkHnplete hydrolysis is accomplished when Increasing either the reactton 
temperahjre or the reaction time or both. In the saki complete hydrolysis reaction It may be advantageous 
to add a second acid to the reaction mixture, e.g. acetic add. In turn, the compounds of fonraiia (l-d) can 

so further be hydrdysed to obtain compounds of formula (1^) by treating the starting compounds of fonmula 
(l-d) with an aqueous acMte solutton in the same way as for obtaining (l-e) from (I-c). 
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™2 

partial ^ 
™ hydr lysla | 

M-c-D T Ar-C-D 

ft V R 

hydrolysis ^ hydrolysis 

Ar-c-D 
I 

R 



Furthermore, the compounds of formula (l-c) can be converted to the corresponding compounds of fomoula 
0) wherein Ri Is an aminothioxomethyl group, said compounds being represented by the formula (kO, by 
reacting (l-c) with hydrogen sulfide, preferably in a suitable solvent such as pyridlnlne, optionally In the pre- 
sence of an organic l>ase such as a trialkylamlne, e.g. triethylamlne. 



(i-c) i Ar-c-o (i-f) 



The acids of formula (I-®) can be converted to the corresponding acylhalldes of fonmula (l-g) by treatment 
with a suitable halogenating agent such as, for example, thionyl chloride, pentachlorophosphorane, suffuryl 
chloride. The thus obtained acylhalldes of fomiula (l-g) can further be derivatized to the corresponding 
amides of fomnila (l-h) by reacting the starting acylhalide compounds of fomiula (l-g) with a suitable amine 
optionally in the presence of an appropriate solvent such as an ether, e.g. tetrahydrofiiran, acetonltrle, 
trichloromethane or dichloromethane. 

Or, the said acylhalldes of fonnula (l-g) can conveniently be converted to the corresponding aryl or all^ 
ketones of fonnula (l-0« respectively (HI. by reacting (l-g) with benzene or substituted benzene In the pre- 
sence of a Ljewis add catalyst such as aluminum chloride, respecthfely with an metal alkyi, e.g. methyl 
lithium, butyl lithium, optionally in the presence of a suitable catalyst. e.g. copper (Q iodide, or with a complex 
nrieta! alkyi, in a suitable solvent, e.g. tetrahydrofuran. 

The acylhalMes of formula (l-g) can further be converted to the corresponding esters of formula (I-k) by a 
suitable_alcpholysls.reactlon._Or, the acids.of.fomiula (l=f) can be esteri^ 

e.g. by treating the starting acMs with a alkyihalkJe in a suitable solvent in the presence of a base, e.g. in 
N,N-dlmethylformamide or N,N;^imethylacetamlde In the presence of an alkalimetal carbonate, or by react- 
ing (l-g) with the ^appropriate edoohol In the presence of a reagent capable of forming an ester fiintionallty 
e.g. N,N'-methanetetraytbl5[cyclohexanamine]. 
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10 



IS 



20 



halogenatl n 
(I-f) „, ) 



•8t«rlflcation 



o-C-o-R 
I 

R 



.9-a 




o«c-(c, - alkyl) 
I 1-6 



Ar-c-0 
R . 
(1-3) 



Ar-c-O 
I 

R 



(X-h) 



arylhallde/Lewls acid 



o«c-(aryl) 
I 

Ar-c-D 
R 

(I-l) 



25 



30 



The compounds of formula (I), wherein either or R« Is hydrogen may be converted to the compounds 
of fomiula (I) having an R* and/or R^ other than hydrogen by N-allQ^at!ng or N^acylatlng the starting com- 
pounds following art-knovwi procedures, e.g. following the same procedures as described hereinabove fbr 
the pieparatlon of 0-b) starting from (l-a). . ^. . ^ ^ . ^ ^ 

The compounds of fbnnula (0 which contain an Ar moiety which is a phenyl radical substituted with one 
or more alkyloxy radicals may be converted to the conrespondlng all<yicarbonyloxy compounds by treating 
the starting compounds with an alkanoic acid In the presence of anhydrous hydrohalic add, e-g. hydrobromic 
acid In acetic acid. The said aikylcarbonyloxy compounds can in turn be converted to the coiresponding 
hydroxyphenyl compounds by a suitable hydrolysis reacUon, e.g. by treatment with an aqueous hydrohalic 

ablution. ^ . . 

35 A number of intennedlales and starting materials in the foregoing preparations are known compounds 

which may be prepared according to art-known nr»thoddogies of preparing saM or similar compounds and 

others are new- A number of such preparation methods will be described hereinafter In more detaO. 

Several of the Intemtediates of formula (II) are known compounds and their synthesis is described In 

the Published Eur. Pat Applicatton No.0.170,316. 
40 They may generally be prepared by cydisdng an intenmediate of formula 




I 

E 



SO 



and eliminating the group E of the thus obtained dione 
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S 



10 




(IX). 



In the intermediates (VIII) L has the meaning of an appropriate leaving group such as alkyloxy, hsdo 
and the like. The group E, as described in the intermediate (Vlll) and the triazlnedione (IX), represents an 
appropriate electron attracting group which may conveniently be eliminated from the dione (IX) such as, for 

IS example, a cart>oxyl, a sulfonyloxy, a sulfinyloxy group ora precursor and/or derivative thereof, e.g. an ester, 
an amide, a cyanide, a C^^ alkylsulfonyloxy, phenylsulfonyloxy, Ci^ alkylphenylsuHbnyloxy and halophenyl- 
sulfonyloxy and the IBce like groups. 

A particularly suitable process for preparing intermediates of formula (II) consists of cycllzing an Inter- 
mediate of formula (Vlll-a) and eliminating the functionality In the thus obtained intermediate of formula 

20 (IX*Q). In (Vlll-a) and (IX-a) E^ represents a pyano, Ci^e alkyloxycarbonyl or amkJo group. 



28 




(Vlll-a) 



cyclizatlon reaction 



35 




(II) 



40 



Thecydizatlon.reactton.may-be-effected.fdiowlngartrknovm.cydization.procedures.as.descd 

46 example, in Monatshefte der Chemie, 94, 258-262 (1 963), e.g. by heating the starting compound of formula 
(Vill-a) over Its nrieltlng point, or by refluxing a mbcture of (Vlll-a) with a suitable solvent such as, for example, 
an aromatte hydrocarbon, e.g. benzene, methylbenzene, or dimethylbenzene, an acid, e.g. acetic acid, 
optionally in the presence of base, e.g. potassium acetate, sodium acetate and the like. 

The elfminatton of the E^ functionality may be effected following art-known procedures as described, 
so for example, in Monatshefte der Chemie, 96, 1 34-1 37 (1 965), e.g. by converting (IX*a) into a carboxylk) add 
PQ In a sultat)le addle reactton medium such as acetic add, aqueous hydiochlorteadd solutions or mixtures 
thereof. Elevated temperatures may enhance the rate of the reaction. 
The thus obtained cartxixylic acids of fomnula 

55 
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5 




may be converted into an intermediate of fomiula (II) by art-known decart)oxylation reaction procedures, 
e.g. by heating the cart>oxyllc acid (X) or by heating a solution of (X) in 2-mercaptoacetic acid as described, 
for example, in US Patent No. 3.896,124. 

The intennediates of fomiula (Vill) may generally be prepared by reacting a diazonium salt of formula 
18 PCI) with a reagent of formula (XII). 



1 



* ^3 (XIX) 



ss (XI) 



X-. as described in (XI) has the meaning of an appropriate anion and E and U as described In (XII), have 
the previously defined meanings. 

30 The reaction of (XI) with (XII) may conveniently be conducted in a suitable reaction medium as des- 

cribed, for example. In Monatshefle der Chemie, 94, 694-697 (1963). Suitable reacQon mediums are, fbr 
example, aqueous sodium acetate solutions, pyridine and the like. 

The starting diazonium salts (XX) may be derived from a corresponding amine of fomnula (XIIQ following 
art-known procedures, e.g. by reacting the latter with an alkalimetal or earth alkedlne metal nitrite. e.g. 

38 sodium nitrite. In a suitable reaction medium. 




in the hereinabove-described reaction scheme Mi»^ is a alkalimetal or earth alkaline metal kation and n is 
the Integer 1 or 2. 

The amines of formula (XIII) may lie prepared following procedures analogous to those descrit)ed In 
60 U.S. Patent No. 4,005,21 8. 

The triazlnedlones of fonnula (IV) may conveniently be prepared by reducing the corresponding 1,2,4- 
triazine-3,5 (2H,4H)-dk>nes of formula (XIV) following the same procedures as described hereinabove for 
the preparation of (1) starting from (II) and, if desired, by further N;-alkylating the thus obtained triazinedione 
of formula (IV-a) with a reagent R^W (III) following the same procedures described hereinabove for the 
55 preparation of (l-b) starting from (l-a). 
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10 



IS 



20 



OH 



(XXV) 



It-alkylation 



+ R 



(ZXI) 



reduction 
reaction 




N-R 



R \^ h 



a "5*a 
R'^ r' * 

(IV-b) 



The trfazinediones of formula paV) may be piepared following the procedures described In US Patent No. 
3,912,723. 

The Intemiediates of fomiula (II) wherein Is cyano, said Intermediates being represented by the for- 
mula 



R= O 



30 



(ZI*a) 



35 may alternatively be prepared by converting the hydroxy function of a triazinedlone of formula 



40 



(XV) 



46 



Into a nttrlle function. 

The conversion of (XV) Into (ll-a) may be effected by art-known procedures. F6r example, by first con- 
verting the hydroxy function into a suitable leaving group and subsequentiy converting the said leaving 
so group In the thus obtained intemnediate having the formula 
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Into a nitrile funcfion. 

In (XVI) W has the previously defined meaning of an appropriate reactive leaving group. 

For example, where W represents chlcro, the Intenrnedlates (XVI) may be prepared by reacting (XV) 
with thionyl chloride in a suitable reaction-Inert solvent 

The com^relon of (XVI) Into (ll-a) may be effected, e.g.. by reacting (XVI) with a cyanide, such as, for 
example, an alkallmetal cyanide. e.g. potassium cyanide, sodium cyanide and copper cyanide and sUver 
cyanide, Ifdesired. In the presence ofan appropriate solvent ^^^^ , ^n^n^A^ 

The intemiediates of fomfiula (11) may altematively be prepared by reacting a 1 A4-triazIne-3.5-C2H,4H)- 
dione of formula (XVIJ) with an aromatic compound of fbmiida (VI) following the same procedures as des- 
cribed hereinabove for the preparation of (0 starting firom (VI) wfth (VII). 



R i O-:? H-R* 



<VI) (XVII) 



The Intermediates of formula (II) can also be converted into each other following art-known procedures of 
functional gioupstransformation. A numberof such groupstransfomiatlons are represented by the following 
scheme. In aider to shnplHy the siructural representations of the InteimediatBS of formula OO In these 
schemes, the 
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R 



O 



^/ ' ^ group will hereafter be represented 

by the sysabol D'. 



partial fc^ 
a* hydcoLysls i 

N. Ar-C-O" 



Ar-c-D' ) 



s 



(ll-a)N^ / <«-»»> 

hydrolysis ^ hydrolysis 



Ar-c-O 
I 
R 

(II-c) 

The convertlon of (Il-a) to (ll-b). of (ll-a) to (II-c) and of (ll-b) to (II-c) can conveniently be done following the 
same procedures as descnlied hereinabove for the conversion of (l-c) to (l-d), O-c) to (1-e) and of (M) to 
(l-e). 

A further series of such groupstransformatlons can be represented by the following sdieme. 
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Th convertion of (Il-a) to (IM), of (Il-d) to (11^), of <ll-e) to (ll-f), of (ll-d) to (Il-i), of (ll-e) to (IH), of (11^) 
to (ll-h) and of (ll-e) to (ll-g) can conveniently be done following the same procedures as d scfit>ed 
hereinabove for the conversion of (1^) to (14), of (l-Q to 0-9). of (l-g) to (Wi). of (l-Q to (l-k). of (l-g) to (He). 
of(l-g)to(l-Dandof(l-9)to(H)- ^ , 

The Intermediates of formula (II), wherein R* Is hydrogen may be converted to the compounds of fomiula 
(II) having an R* other than hydrogen by N-alkylalIng the starting compounds fbOowIng art^nown proced- 
ures, e.g. the procedures described hereinabove for the preparation of (l-b) starting from (l-a). 

The Intermediates of formula (II) which contain a phenyl radical substituted with one or more alM<»cy 
radicals may be converted to the corresponding alkylcarbonyloxy compounds which in turn may be conver- 
ted to the corresponding hydroxyphenyl compounds following the same procedures as described 
hereinabove for the analogous conversions of the compounds of formula (I). 

An additional feature of the present invention comprises the fact that a number of Intermediates men- 
tioned in the foregoing preparation schemes are novel compounds. 

More partfculariy, the intermediates of formula (II) wherein W is other than cyano, and the Intenmediates 
of foriTHJla (11) wherein W Is cyano and In the latter case one of the following conditions is met : 

a) R la other than hydrogen, Cvealkyl, cydo C«alkyl or aryl ; or 

b) Ar Is other than a radical of formula (a) wherein in said radical of formula (a) R« is otherthan hydrogen, 
halo, irifiuoromethyi, alkyl. Ci^i alkyloxy, Cve allcylthio or Ct^ alkylsulfonyl ; or 

c) R2 Is other than hydrogen, halo, talfluoromethyl or alkyi ; or 

d) R* Is other than hydrogen, said intermediates being represented by the fbrmula 



and the pharmaceutically acceptable add-addltion, metal or amine substitution salte, and steraochemically 
Isomeric forms thereof are novel compounds. 

Preferred, partlculariy preferred and more particulariy preferred intennediates of formula (ll-j) are those 
of which the preferred, partlculariy preferred and more partlculariy prefenred compounds of fomnula (I) can 
be derived, l.e. those Intermediates wherein AT, r. ri. r*. r« and r* are as defined hereinabove for the corre- 
sponding radicals Ar. R, R\ R\ R® and R* of the preferred, partlculariy preferred and more partlculariy pre- 
ferred compounds of fonrruila (I). 

Furthermore, the pharniaceutically acceptable metal or amine substitution salta of those Intemnediates 
of formula (II). wherein Ar Is a radical of formula (a), and wherein R«, R^ and R8 are each independently 
hydrogen, halo, trifluoromethyl, C,^ alkyl- alkylxoy. alkyllhlo, or allcylsulfonyi ; R^ and R3 are 
each Independently hydrogen, halo, trifluoromethyl or Ci^ alkyl : and wherein R^ Is cyano, R* is hydrogen 
and wherein R Is hydrogen. C-e allQfl, cydo C« allcyl or phenyl optionally substituted with up to 3 sub- 
sfa'tuents each independently selected from the group consisting of halo, trffluoronnethyl. Ci.e alM. C« 
alkyloxy. Ciui alk ylthto and Ci.6 alkylsulfonyloxy. said compounds being represented by the formula 




(il-lc). 



and the stereochemtoally isomeric forms thereof are also novel compounds. 

Preferred are those metal or amine salts of those Intermediates of formula (ll-k) wherein R** is halo 
and more pr ferably is chloro, R^-* and Rs-- ar hydrogen, R« is hydrogen or alM and "wre preferaUy 
Is hydrogen and R^* and R*« independently are hydrogen, hato. Ci.« allqrl or allq^oxy and more pref- 
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erably R** I chloio and R** is hydrogen or chloro. 

Both the intermediates of fonmula (ll-J) and (ll-k) are not only novel compounds useful in the preparation 
of the compounds of formula (I), but they also possess antl-protozoal and more particulariy anti-coccldial 
activify. 

5 The compounds of foimula Q) and the Intermediates of fomiula (II) may be converted to their th repeuti* 

caliy active non-toxic acid addition salt forms by treatment with appropriate acids, such as, for example, 
inorganic acids, such as hydrohallc acid, e.g. hydrochloric, hydrobromic and sulfuric acid, nitric acid and 
phosphoric add or organic acids, such as, for example, acetic, propanoic, hydroxyacetic, 2-hydroxy-pro- 
panoic, 2-QXopropanoic, ethanedioic, propanedioic, butanedloic, ^2-butenedioic (E)-2-butenedloIc 2- 

10 hydroxybutanediolc, 2,3-dlfiydroxybutanedioic 2-hydroxy-1,2,3-propanetricarboxyllc» methanesulfonic, 
ethanesuifonic, benzenesulfbnic, 4-methy)benzenesulfonic, cyclohexanesulfamic, 2-hydrQxybenzoic and 
4-amlno-2-hydroxybenzoic. Conversely the salt form can be converted by treatment with aikail into the free 
base form. 

The compounds of formula (1) and the intermediates of formula (II), containing one or more acidic pro- 

1$ tons, may also t>e converted to their therapeutically active non-toxic metal or amine 8ul»tihJtlon salt fonns 
by treatment wRh appropriate organic or Inorganic bases. Appropriate inorganic bases may, Ibr example, 
be ammonia or bases derived from allcali or earth alkaline metals, e.g. aikail metal or earth alkaline metal 
oxides or hydroxides such as lithium hydroxide, sodium hydroxide, potassium hydroxkle, magnesium hyd- 
roxide, calcium hydroxide and calclumoxide ; alkalimetal or earth alkaline metal hydrides, e.g. sodium hyd- 

20 rkie and potassium hydride ; alkallmetai hydrogen carbonates or cart>onates, e.g. sodium carbonate, 
potassium carbonatOi sodium hydrogen carbonate and calcium carl)onate. Appropriate organic bases may, 
for example be primary, secondary and tertiary aliphatic and aromatic amines such as, for example, 
methylamlne, ethyiamine, propylamine. Isopropylamine, the four butyiamtne isomers, dimethyiamine, dieth- 
ylamine, diethanolamlne, dlpropylamlne, dilsopropylamlne, di-n-butylamlne, pyrrcrikline, piperidlne, mor- 

25 phollne, N-methylmorphoiine, trimethylamine, tripropylamine, quinuclldlne, pyridine, qulnoiine, isoquinollne, 
diethanolamlne and 1,4-diazabicyclo|2,2,2]octane ; or quatemary ammonium bases e.g. tetramethylam- 
monium hydroxide, bimethyibenzyiammonium hydroxide, triethyibenzyiammonhim hydroxkJe. tet- 
raethylammonkim hydroxkle. and trimethylethylammonium hydroxkle. 

It Is obvious from formulae (I) and (II) that the compounds of the present Inventfon have an asymmetric 

30 carbon atom. Consequentiy, these compounds may exist under two diffierent enantfomeric forms. Pure 
enantiomeric forms of the compounds of fonmula (I) and the intermediates of formula (II) may be obtained 
by the application of art-known procedures. 

The compounds of formula (0 and the intermediates of formula (II), the pharmaceutteally acceptable 
add addltton salts, metal or amine substibJtfon salts and the possit)le stereochemlcally isomeric forms 

35 thereof are usefol agents In combatting Protozoa. For example, saki compounds are found to be active 
against a wMe variety of said Protozoa such as, for example, Sarcodina, Mastigophora, Ciltophora and 
Sporozoa. 

The compounds of formula (1) and the intennedlates of formula (II), the pharmaceutically acceptable 
acid addition salts, metal or amine substitution salts and the possifc>le stereochemlcally isomeric fonns 
40 thereof are especially useful agents in combatting Rhizopoda such as. for example. Entamoeba ; and Mas- 
tigophora such as, for example. Trichomonas, e.g. Trichomonas vaginalis, Histomonas, e.fl. Hbtomonas 
maleagridis. and Trypanosoma spp. 

In view of their potent actWi^ in combatting Protozoa the compounds of this inventton constitute useful 

todS-forJhe_destiuctton_or_pi^ventk>n_of.the_flrowth_of. Protozoa .and.nrK)ie.pait^ 

45 be used in the treatment of subjects suffering from such Protozoa. 

In view of the potent activity in combatting Protozoa this invention provides valuable compositions com- 
prising the compounds of formula (1) and the intenmediates of fbmfiula (II), ttie acM addition salts, metal or 
amine sul)stitutk>n salts or possible stereochemlcally Isomeric forms thereof, as the active Ingredient in a 
solvent or a solid, semi-solkl or liquid diluent or carrier, and, in addition, it provkJes an effective method of 
so combatting Protozoa by use of an effective anti-protozoat aimunt of such compounds of formula (I) and the 
intermediates of formula (11). or add addltbn salts or metal or amine substitutton salts thereof. Anti-protozoai 
compositions comprising an effective amount of an active compound of fonmula (I) or an active Intermediate 
of fbrmula (II), either alone or In combination with ottier acth^e therapeutic ingredients. In admbcture with suit- 
able carriers may be readily prepared according to conventional pharmaceutical technk^ues for the usual 
55 routes of administration. 

Preferred compositions are in dosage unit form, comprising per dosage unit an effsctive quantity of the 
activ ingredient in admbcture with suitabi carriers. Although th amount of th active Ingredient per unit 
dosag may vary within rather wide limits, dosage units comprising from about 10 to about 2000 mg of the 
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active Ingredient are preferred. 

In view of the anti-pfotozoal properties of the compounds of fonmula (I) and the intermediates of fbrmula 
(II) it is evident that the present invention provides a method of inhibiting and/or eliminating the development 
of Protozoa in wanm- blooded animals suffering from diseases caused by ne or nnore of those Protozoa 
by the administration of an antiprotozoal effective amount of a compound of formula (i) and intermediates 
of formula (II). a phamnaceutically acceptable acid addition salt, metal or amin substitution salts or a poss- 
ible stereochemically isomeric form thereof. 

More particulariy, in view of their extremely potent activity in combatting Coccldia the compounds of 
this Invention are very useful In the destruction or prevention of the growtti of Coccldia in wamrvblooded 
animals. Consequently, the compounds of formula (I) and the intermediates of fonmula (11), the acid addition 
salts, metal or amine substitution salts and possible stereochemically isomerlcfonns thereof are particularly 
useful anti-coGCldlal agents as well as ooccidiostatics. 

Due to ttieir useful anti-coccidial and coccldiostatic activity the subject compounds may be administared 
in combination with any solid, semi-solid or liquid diluent or canrier as described hereinabove. Additionally, 
due to their useful coccldiostatic activity the subject compounds may be mbced with any kind of feed supplied 
to warm-blooded animals although it may also be administered while dissolved or suspended In the drinking 
water. 

The following examples are intended to illustrate the present Invention. 
Unless otiierwise stated all parts therein are by weight 

EXAMPLES 

A) Preparation of Intermediates 
Example 1 
Procedure A 

To a stirred mbcture of 16 parts of 2-I3-chlorx>^I(2,4-dIchIorophenyl)hydroxymethyl]phenyll-1 A4-trla- 
zine-3,5(2H,4H} -dtone and 150 parts of trichloromethane are added dropwise, during a period of 5 minutes. 
16 parts of ttik>nyl chloride. Upon completion, stirring is continued fbr 3 hours at reflux temperature. The 
reaction mbcture is evaporated In vacuo. Methylbenzene is added and the whole Is evaporated again, yield- 
ing 243-chk)ro-44chloro(2.4Kltehlorophenyl)rnethyl]phenylh1,2,4-triazlne-3,5(2H,4i^ 

A mbrture of 12 parts of 2-I3-cWoro-4-lch!oro(2,4-dichlorophenyl)methyi]phenyl]-1,2,4-triazlne- 
3,5(2H.4H)-dk»ie and 5.4 parts of copper cyanide is stirred and heated first for 3 hours at 130«C and for 3 
hours at IdCra. After cooling, the predpilated product is dissolved in a mixture of trichloromethane and 
methanol (90 :10 by volume). The incMrganic precipitate is filtered offend tiiefDtrate Is evaporated in vacuo. 
The reskJue is purified by column chromatography over silica gel using first a mbcture of tricHoromethane 
and acetonitrile (93 :7 by volume) as eiuent The pure fractions are collected and ttie eluent evaporated. 
The residue Is dissolved In 20 parts of N,N-dlmethyWormamide and 25 parts of 1,r-oxybisetiiane. The pro- 
duct Is allowed to crystallize, filtered off and dried, yielding 2-chloro-a-(2,4-dichlorophenyl)-4-(4,5-dihydr»- 
3,5-dk>xD-1,2,4-triazin-2(3H)-y1)benzeneacetonltrile (intenmediate 1). 

Procedure B 

To a stirred mixture of 68 parts of 1-chloro-2-methoxy-4-nltrobenzene, 230 parts of a sodium hydroxMe 
solution 50%, 5 parts of N,N,N-triethylbenzenemethanamlnium chloride and 360 parts of tetrahydrofuran is 
added dropwise, during a 5 minutes period, a solution of 43.2 parts of 4-chiorobenzeneacetonitrile in 90 
parts of tetrahydrofuran. Upon completion, stirring is continued for 4 houra at 60**C. The reaction mbcture is 
poured into 2000 parts of crushed ice. The whole Is acidified with concentrated hydrochloric eckl. The layere 
are separated. The aqueous phase is extracted with dk:hloromethane. The combined extracts are dried, 
filtered and evaporated. The residue is crystallized from 2,2'-oxybispropane. The product is filtered off and 
dried, yielding a-(4-chiorophenyl)-2-nnethoxy^nItrot)enzeneacetonitrne. 

Ambchire of 8.1 parts of a-(4-chlorophenyl)-2-methoxy-4-nitrobenzeneacetonitriie, 2 parts of a solution 
of thiopene in methanol 4% and 200 parts of methan<>i is hydrogenated at normal pressure and at SO^C 
witti 2 parts of piatinum-on-charcoal catalyst 5%. After the calculated amount of hydrogen Is taken up, tiie 
catalyst is filtered off and the filtrafes is evaporated in vacuo. The resMue is stirred in a small amount of 2- 
propanol. The product is filtered off and dried, yielding 4-amino-a-(4-chlorophenyl)-2-methoxyben- 
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z neacetonitrile. 

To a stirrad and cooled (5-1 0*^0} mixture of 5.6 parts of 4-amino-a'^4-€hloroph6nyt)*2-methoxyben- 
z neacetonftrile, 6.2 parts of concentrated hydrochloric acid and 50 parts of acetic acid is added dropwise. 
during a 15 minutes period, a solution of 1^5 parts of sodium nitrite In 10 parts of water at about lO^C. 
Upon completion, th whole Is stirred for 60 minutes and then 3.6 parts of anhydrous sodium acetate and 
2.8 parts of ethyl (2-cyanoac6tyl)carbamate are added and stim'ng is continued for 2 hours at room tenrw 
perature. The reaction mbcture is poured into 250 parts of water. The product is fDtered off, washed with 
water and dissolved in a mixture of trichloromethane and methanol (90 :10 by volume). The organic layer 
Is dried, filtered and evaporated. The residue is purified by column chromatography over sQIca gel using a 
mixture of trichloromethane and methanol (95 :5 by volume) as eluent The pure firac^ns are collected and 
the eluent is evaporated In vacuo, yielding ethyl p-D'^K^-chlorophenyOc^anomethyll-S-inethQxyphenyQ 
hydrazono]-2-cyanoacetyi]carbamate. 

A mixture of 8.3 parts of ethyl [2-I[4-[(4-ch!orophenyl)cyanomethyl]-3-methoxyphenyl]hydrazono}-2- 
cyanoacetyQcarfoamate, 1.77 parts of anhydrous potassium acetate and 100 parts of acetic acid Is stirred 
fbr 2 hours at reflux temperature. The reaction mixture is evaporated In vacuo. The residue is stirred in water. 
The product is filtered off and dissolved In trichloromethane. The organic layer is dried, filtered and evapo- 
rated. The residue is purified by column chromatography over silica gel using a mixture of trichloromethane 
and methanol (90 :10 by volume) as eluent The pure fractions are collected and the eluent Is evaporated 
in vacuo, yielding 244-I{4-chlorophenyOcyanomethyl]-3Hfnethoxyphenyl]-2,3,4,5-tetrahydro-3,5-dloxo- 
1 ,2,4-triazlne-6-cart>onitrfle. 

A mbdure of 4 parts of 2-[4-[(4-chlorophenyi)cyanomethyl]-3Hmthoxyphenyl]-2,3,4,5-tetra 
dioxo-1,2,4-triazlne-6-carbonifaile, 24 parts of concentrated hydrochloric acid and 40 parts of acetic add is 
stirred and refluxed for 3 hours. The reaction mixture Is evaporated In vacuo and the residue Is stirred in 
water. The product is extracted with a mixture of faichloromethane and methanol (90 :10 by volume). The 
extract is dried, filtered and evaporated, yielding 2-[4-[(4-chlorophenyl)cyanomethyl}-3-methoxyphenyl}- 
2,3,4,5-tatrahydro-3,5-dioxo*1 ,2.4-triazIne-8-carboxylic acid. 

A mixture of 4.2 parts of 2-I4-[(4-chlorophenyl)cyanonlethyl]-^-rneti10xyphenyI^2,3,4,5-tetFahyd^o-3,5- 
diQxo-1,2,4-1riazine-6-carboxyiic acid and 13 parts of 2-mercaptoacetic acid is stirred and heated for 2 hours 
at 175**C. After cooling, 150 parts of water are added. The aqueous phase Is decanted and the remaining 
oil Is stirred In water. The whole is treated with sodium hydrogen cari>onate. The product is extracted with 
a mixture of trichloromethane and metiianol (90 :1 0 by volume). The extract is dried, filtered and evaporated. 
The residue is purified by column chromatography over silica gel using a mixture of trichloromethane and 
methanol (97 :3 by volunne) as eluent The pure fractions are collected and the eluent Is evaporated in vacua 
The residue is crystallized from 8 parts of acetonitrfle. The product is filtered off. washed with 2,2'-Qxybl8- 
propane and dried, yielding a*<4-chlorophenyl>-4-(4,5-dihydn>^,5KliQXO-1,2,44riazin-20H)-y^ 
methoxybenzeneaoetonilrile (intermediate 2). 

Following the same procedures there are fiirther prepared : 
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Example 2 

25 

To 30 parts of a sulfuric acid solution in water (90 :1 0 by volume) were added portionwise during a period 
of 5 minutes 2 parts of 2K:hlorDHx--(4-chlorophenyl)-4-(4,5-d!hydrD-3,5-dlQxo-1»2,4-triazl^ 
zeneaoetonftrile at room temperature. Upon completion, stirring was continued for 2 Itours at 80**C. The 
reaction mixture was poured into ice water. The product was filtered off, washed wHh water and purified by 
30 column chromatography over silica gel using a mixture of trichloromethane and methanol (95 :5 by volume) 
as eluent The pure Iractions were collected and the eluent was evaporated in vacuo. The residue was stirred 
in 2,2'-oxyblspropane. The product was filtered off and dried, yielding 1 .1 parts (54%) of 2-chloro-a-(4-chlo- 
rDphenyl>4-(4,&-dihydro-3,5-dioxo-1,2,4-triaz!n-2(3H)-yl>-benzeneacetamide ; mp. 160.7^0 (intermediate 
26). 

35 Following the same procedure and using equivalent amounts of the appropriate starting materials, there 
was else prepared : 

2,6-dlchloro-a-(4-chlorophenyl}-4-(4,5-dihydro-3,5-di(»o-1 ,2,4-triazin-2(3H)-yi)benzeneacetamide ; mp. 
276.4''C (intermediats 27). 

40 Examples 

To a stinred mixture of 9.2 parts of concentrated sulfuric acid, 5 parts of acetic acid and 5 parts of water 
were added 1.5 parts of 2-chloro<i-^4-chiorophenyl)-4-(4,5-dihydro-3,5KJIoxo-1,2,4-triazin-2(3h^^ 
zeneaoetonftrile at room temperature. The whole was stirred and refluxed for 1 8 hours. T he reaction mixture, 

45 was poured into 100 parts of ice water. The product was fitered off, washed with water and purified by col- 
umn chromatography over silica gel using a mbcture of trichloromethane, methanol and acetic acid (95 :4 :1 
by volume) as eluent The pure fractions were collected and the eluent was evaporated in vacuo. The resi- 
due was stirred in 2,2'-oxybispropane. The product was filtered off and dried, yielding 0.9 parts (59%) of 
2-chloro-a-(4-chlorophenyt)-4-(4,5-dlhydro-3,5KliQxo-1,2,4-trlazin-2(3H^ add ; mp. 

€0 196.3^*0 (intermediate 28). 

Example 4 

A mixture of 13.2 parts of 2,6-dichloro-a-(4-GhlcHophenyl)-4-(4,5Hiihydro-3,5-diQXO-1 ,2,4«azin-2(3H)- 
65 yf)benzeneacetamtde, 648 parts of concentrated hydrochloric add and 200 parts of acetic acid was stirred 
and refluxed for 224 hours. The resulting product was filtered off, washed with water and taken up in 100 
parts of water. After treatment with a sodium hydroxid sdution, the resulting solution was acidified with 
concentrated hydrochloric add. The product was filtered off and purified by column diromatography over 
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sQIca gel using a mixtur of methylbenzene, tetrahydrofuran and acetic add (70 :30 :l by volume) as eluent 
Th pure fractions were collected and the eluent was evaporated, yielding 3.8 parts (27.8%) of 2,6-dichlo- 
ro-aK4-chIorophenyl)-M4,5-dihydro-3,5-dioxo-1A4-triazin-^^^ add; mp. 219.5«C 

(intermediate 29). 

5 

Examples 

A mixture of 6 parts of 2,6<lichloro<i-(4H:hlorophenyl)-4K4,5^ihydrt>^,5-dioxo-1,2,4.triazl^ 
yl)t>enzeneacetDnItrile, 1 .5 parts of N.N-diethylethanamine and 40 parts of pyridine was stirred at room tern- 
10 perature. Gaseous hydrogen sulfide was bubbled through the mbcture during 24 hours. The solvent was 
evaporated in vacuo and the residue was stinred in water. The precipitated product was filtered off, stirred 
in 2-propanol and filtered off again. The product was purified by column chromatography over silica gel using 
a mbcture of trichloromethane and methanol (97 :3 by volume) as eluent The pure fractions were collected 
and the eluent was evaporated in vacuo. The residue was crystallized from 1 6 parts of acetonitrile. The pro- 
fs duct was fatered off, washed with 2.2'-oxybispropane and dried, yielding 1 .4 parts (21.1 %) of 2,6-dichloro- 
a-(4-chlorophenyl)-4^4.6-dlhydro-3.Mioxo-1.2,4-triazin-2(3H^^ ; mp. 282.7«C 

(Intermediate 30). 

Following the same procedure there is prepared : 
2-chloroKxK4-chlorophenylH-(4,Wlhydro-3,5Kllox(>-i;2Atriazin-2(3»5^ 

20 (Intermediate 31). 
Examtf e 6 

A mbcture of 2 parts of 2.6HdIchloro-aK4^hlorophenyI)-4^4,5Klihydro-3,5^laxo.1,2,4-trla2l^^^ 
25 yl)benzeneacetic acid and 48 parts of thionyl chloride was stirred for 1 hour at reflux temperature. The reac- 
tion mbcture was evaporated, yielding 2.28 parts (100%) of 
2,6-dk5hloroK»K4-chlofophenyl>4^4.5-dihydro-3,Mioxo-1,2,4-triazln-^^^ chloride as 

a residue (intennedlate 32). 

Following the same procedure there is prepared : 
30 2-chloro-aK4K:hlorophenyl>4-(4,Mlhydro.3.5-dioxo-1,2,4-triazln-2(3l^ chloride (Inter- 

mediate 33). 

Example 7 

35 A mbcture of Z28 parts of 2,6-dichloriwiH4-chlorophenyI)-4-(4,5-dlhydro^,Mlow>-1 A44riaa 

yl)benzeneacetylchloride and 18 parts of piperidlne was stirred fbr 17 houre at room temperature (exottier- 
mic reaction). After ttie addition of water, the solution was acidified with hydrochloric add. The product was 
extracted with a mbcture of trichloromethane and methanol (95 :5 by volume). The exbact was dried, filtered 
and evaporated. The residue was purified by column chromatography over sSIca gel using a mbcture of 

40 trichloromethane, mettianol and acetic acid (95 'A :1 by volume) as eluent The pure fractions were collected 
and the eluent was evaporated. The residue was washed with 2,2'-oxyblspn)pane and dried, yielding 1 part 
(44.0%) of 142-(4-chIorophenyl>^2^2,6-dlchlorD^4,5-dlhydro-3,5-dia)«-1A4-trfazin-2(3^ 
ty1]plperidlne ; mp. 2ie.9*'C (intermediate 34). 



45 Example 8 

A mbctaire of 2-28 parts of 2,6HJichlorOHi-(4K5hlorophenyl)-4-(4,5^lhydrc>-3,5-dloxo-1,2.44riazin-2(3i^ 
yQbenreneacetylchioride, 4.5 parts of pyrrolidine and 40 parts of acetonitrile was stirred for 17 hours at room 
temperature. After evaporation In vacuo, the residue was taken up in water and the mbcture was acidified 

so witti hydrochloric add. The product was extracted with bichloromethane. The extract was dried, filtered and 
evaporated. The residue was purified by cxilumn chromatography over silica gel using a mbcture of 
trichloromethane and mettiand (95 :5 by vdume) as eluent The pure fractions were cdlected and the eluent 
was evaporated. The residue was dried In vacuo for 48 houis at 110<*C, yielding 0.8 parts (36.2%) of 1-{2- 
(4-chloTophenylh2-[2,6-dlcWoro^4,5Klihydro^.5^ioxo-1A4-biazin-2(3l+^yl)^ 

55 mp. 153.9^'C (intermediate 35). 
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Example 9 

To a stirred mixture of 1 0 parts of 1 -methyipiperazine In 45 parts of tetrahydrofuran was added dropwis 
a solution of 6.7 parts of 2,6-dichloro^-(4-chlorophenyl}-4-(4,5-d!hydro-3»5<iioxo-1^,4-triu^ 
yl)b nzeneacetyl chloride In 45 parts of tatrahydrofuran during a period of 5 minutes. Upon complete addi- 
tion, stirring was continued for 2 hours at room temperature. After evaporation In vacuo , the residue was 
purified by column chromatography over silica gel using a mbcture of trichloromethane and methanol (90 :10 
by volume) as eluent The pure fractions were collected and the eluent was evaporated in vacuo . The resi- 
due was boiled in acetonltrile. After cooling, the precipitated product was filtered off, washed with 2,2'- 
oxybispropane and dried, yielding 4.8 parts (62.8%) of 
1^^4^hlorophenyl)-2-[2,6-dichloro4-(4,5Klihydio-3,5KllQXO-1,2,4-triaz^^ 
acetyi]-4-methyipiperazine ; mp. 261 .S^'C (intermediate 36). 

Fdiowing the same procediffe there was also prepared : 
2,6-dichIoro-a-(4-chlorophenyl)-4-(4,5Hlihydro-3,5-dloxo-1,2,4-triazin-2(3H^ 
ide ; mp. 278.7<'C (Intenrnedlate 37). 

Following the same procedure there are further prepared : 
2-chloroKK-(4-ch1orophenyl)-4-(4,5-dlhydro-3,5-dioxo-1,2,44rlazln-2(3t^^ 
(Intenmedlate 38). 

4-acetyl-H2-(4KJhlorophenyI)-242-chloro-4-(4,S-dlhydrc>-3,Mloxo-1,2,4.trla2l 
perazlne (intermediate 39). 

1-I2-(4-chlorophenyl}-2-[2-chlorD-4-(4,5-dlhydro-3,5-dioxo-1,2,4-triazln-2(3l^ 
metl^)piperBzlne (Inteimedlate 40). 

Example 10 

A mbcture of 4.7 parts of aluminium trichloride and 67.5 parts of benzene was stined In an ice bath tin 
a temperature of ±10*'C. A solution of 4.9 parts of 2,6-dlchloro-a-(4-chlorophenylH-(4,5-dihydro-3,5-dioxo- 
1,2,4*triaztn-2(3H)-yl)t>enzeneacefylchloride In 22.5 parts of bemene was added dropwise during a period 
of 15 minutes at this low temperature (exothennic reaction). Upon complete addition, stirring was continued 
for 20 hours at room temperature. The reaction mbcture was poured Into 500 parts of Ice water and the whole 
was acidified witfi concentrated hydrochloric acid. The product was extracted with trichloromethane. The 
extract was dried, filtered and evaporated. The residue was purified by fHtration over sBIca gel using a mixt- 
ure of trichloromethane and methane^ (95 :5 by volume) as eluent The pure fractions were collected and 
the eluent was evaporated. The residue was further purified three times by column chromatography over 
sDica gel using first a mbcture of trichloromethane and methanol (97 :3 by volume) and then a mixture of 
tichloromethane and methanol (99 :1 byvolume)andfinallyambcturBoftrichloromethane and ethyl acetate 
(92.5 :7.5 by volume) as eluent The pure fractions were (X)llected and the eluent was evaporated in vacxio. 
The residue was crystallized from 8 parts of ethanol. The producjt was filtered off, washed with 2,2'-oxyt>is- 
propane and dried, yielding 0.7 parts (13.0%) of 2-[3,5-dichloro4-{1-(4-chlorophenyl)-2-oxo-2-phenylethyl- 
]phenyi]-1,2.4-triazine-3,5(2H,4H)-dione ; mp. 143.0*^0 (intermediate 41). 

Example 11 

To a stirred and cooled (-70"C, 2-prDpanone/ C02 bath) solution of 5.7 parts of copper( l ) Iodide in 67.5 
~par^~of tetrahydrofuran were added^ropwise~37i5 parts of a methyllithlum solution 1.6 M in 1,1'-oxybise- 
thane during a period of 15 minutes under nitrogen atmosphere. Upon complete addition, stirring was con- 
tinued for 30 minutes at this low temperature. A mbcture of 4.45 parts of 
2,6-dich]oR>-a-(4-chlorophenyi)-4-(4,5-dihydro-3,5-d]oxo-1 ,2,4-triazin-2(3H)-y!)benzeneacetyl chloride and 
22.5 parts of tetrahydrofuran was added dropwise during a period of 30 minutes at -65'>C. Upon completion, 
stim'ng was continued first for 2 hours at-60*'C and then for 1 hour at-20**C. A saturated ammonium chloride 
solution in water was added dropwise (exothermic reaction). The precipitate was filtered off and from the 
filtrate, the organic layer was dried, filtered and evaporated. The residue was purified three times by column 
chromatography over silica gel : twice using a mbcture of trichloromettiane and methanol (95 :5 and 98 :2 
by volume) and then a mbcture of trichloromettiane and ethyl acetate (92.5 :7.5 tiy volume) as eluents. The 
pure fractions were collected and the eluent was evaporated in vacuo. The residue was stirred In acetonltrile. 
The product was ffltered off, washed ^th 2,2'-oxybispropane and dried, yielding 0.8 parts (18.8%) of 2-{3,5- 
dichloro-4-[1-(4-chlorophenyl)-2-oxopropyl]phenyQ-1,2,4-triazine-3,5(2H^,4^^ ; mp. 208.4'*C (inter- 
mediate 42). 
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Example 12 

A mixture of 6.53 parts of 2. WichloroKi-{4-chlorophenylH-(4,5-dlhydro-3,5-dk>xo-1 ,2.4-triazin-2(3H). 
yQbenzeneacetyl chloride and 160 parts of methanol was stirred for 1 hour at reflux temperature. After 
evaporation, water was added to the residue and the product was xtreGtodw!thdltihloromethane.Th ext- 
ract was dried, filtered and evaporated. The residue was purified by column chromatography over sOIca gel 
using a mbdure of trichloromethane, methanol and acetic acid (95 :4 :1 by volume) as eluent The purelirao- 
tions were collected and the eluent was evaporated. The residue was further purified by column 
chromatography over sfllca gel using a mixture of trichloromethane, hexane and methanol (45 :45 :10 by 
volume) as eluent The pure fractions were collected and the eluent was evaporated, yielding 0.9 parts 
(17.6%) of methyl 2,6-dichloro-a-(4-chlorophenyl)-4-(4,5^Ihydio-3,5-dioxo-1,2,4-lriaz^ 
zeneacetate ; mp. 121.rC (Intermediate 43). 

Following the same procedure there is also prepared : 
methyl 2-ch1oro-a-(4^hlorophenyl>4.(4,5-dlhydio-3,5-dioxo-1,2,4-tria2in-2(3H^ (inter- 
mediate 44). 

Example 13 

To a stirred mixhjre of 8.5 parts of 2,6^ichIoro-a-(4-chlorophenyl)-4^4,5-dihydro-3,5-dloxo-1,2.4.tria- 
zIn-2(3H)-yl)ben2eneacetic acid, 5.5 parts of potassium carbonate and 45 parts of N,N-dlmethylfbrmamlde 
were added 8.52 parts of lodomethane at room temperature. After stining for 2 houra at 40«C, the reaction 
mbdure was evaporated in vacuo. The residue was stirred bi water. The precipitated product was filtered 
ofl' and dissolved in trichloromethane (the remaining water was separated). The organic layer was dried, 
filtered and evaporated. The residue was purified by column chromatography over silica gel using a mbcture 
of trichloromethane and methanol (99 :1 by volume) as eluent The pure fracUons were collected and the 
eluent was evaporated In vacuo. The residue was crystallized from acetonltrile. The product was filtered 
off (the filtrate was set aside) and dried, yielding a fffst fraction of 1.9 parts (20.9%) of methyl 2,6^ichloro- 
a-(4-Chlorophenyl)-4-(4,5^ihydixHl-methy|.3,5^loxo-1,2,4.triarf The filtrate, 

which was set aside (see above), was evaporated in vacuo, yielding a second fraction of 4 parts (44%) of 
methyl 2,6KJlchloro-a-(4-chlorophenyl)-4-(4.5-dihydro^l^nethyl-3,5-dloxo-1^ 
zeneacetate as a residue. Total yield : 5.9 parts (64.9%) of methyl 2,6-dlcHloroKjK4-chlorophenyI)-4-(4,6- 
dlhydro-4.methyl-3,5-dtoxo-1 A4-triazln-2(3H)-yObenzeneacetate ; mp. 173.4«»C (intemnediate 45). 

Example 14 

ToastlnBd mbcture of 4 parts of 2,6KJIchloro^-(4-chlorophenyl)-4-(4,5-dmydro-3.5Knoxo-1A4^ 
2(3H)-yl)-benzeneacetonltrfle, 1.4 parts of potassium carbonate and 22.5 parts of N,N-dlmethylfbrmamide 
were added 2.84 parts of lodomethane at room temperature. The reaction mbchire was stirred for 1 .5 houre 
at40H:. After evaporation in vacuo, the residue was taken up in water. The precipitated product was fQtered 
off and washed with water. After crystallization from acetonltrile, the product was filtered off, washed with 
2,2'-oxybispropane and dried, yielding 2.5 parts (59.2%) of 2,6-dlchloro-a-(4H:hlorophenyi)-4.(4,5-dmydro- 
4-methyi-3.5-dloxo-1,2.4.triazln-2(3H)-yl) benzeneacetonltrile ; mp. 159.7-C(intenmediate4e). 

Following the same procedure there were also prepared : 

eacetonitrile ; mp. 128.0<'C (intermediate 47) ; 
2,6^lchiOfO-a-<4-chIorophenyl)^4,5-dlhydro^lHnethyl-3,5-d 
ide (intermediate 48); and 

(E)-2,6-dichloro^-(4-chlorophenyl)-4-I4,5-dlhydro-3,5-dloxo-4 (3-phenyl-2-propenyl)-2H-1^^azln-2- 
yI]ben2eneacelonltrile ; mp. 159.2^C (Intennediate 49). 

Following the same procedures there are further prepared : 
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Example 15 

30 A mixture of 13 parts of 2,6-dichloio-4K4,Mlhydn)-3,5-dloxD-1 A4-triazir^ 

nyl)benzeneacetonitrile and 300 parts of acetic add. saturated wltii hydrogen bromide was stirred for 24 
hours at 90*»C. The reaction mixture was poured Into 500 parts of Ice water. The precipitated product was 
filtered off, washed with water and dissolved In trichloromethane. The remaining aqueous layer was 
removed. The organic layer was dried, filtered and evaporated. The residue was purified by column 

35 chromatography over aQica gel using a mixture of trichloromethane and ethyl acetate (80 :20 by volume) 
as eiuent The pure fnactions were collected and the eluent was evaporated In vacuo. The residue was puri- 
fied twice by column chromatography over silica gel using a mixture of trichloromethane and ethyl acetate 
(85 :1 5 by volume) as eluent The first fraction was collected and the eluent was evaporated. The residue 
was crystallized from acetonitrile. The product was filtered off, washed with 2,2'-oxybispropane and dried, 

40 yielding 2 parts (14.4%) of 44cyanop,e-dichloro-4-(4,5Klihydro-3,5-dioxo-1 A44riazin-2(3H>-phenyl- 
]methyl]phenol acetate (ester) : mp. 221-5«»C (intemiediate 56). 

A mixture of 2.3 parts of 4-[cyanoI2,6Hiichloro-4-(4,5-dihydro-3,5-dioxo-1,2,4-triaztn-2(3^^ 
]methyl]phenol acetate(ester) and 50 parts of a hydrochloric acid solution 4 N was stirred for 4 houra at reflux 
temperature. The precipitate was filtered off (the filtrate wa s set aside ), washed succ essively wi th water, 

~4S 2-propanol and 2^'-^oxybispropane andllried.'The precipitate was combined with the filtrate, which was set 
aside (see atxive) and the solvent was evaporated. The residue was stirred and refluxed for 4 hours. After 
evaporated in vacuo, the residue was dissolved In a mbcture of trichloromethane and methanol (90 :10 by 
volume). The solution was dried, filtered and evaporated. The residue was purified by column 
chromatography over silica gel using a mbcture of trichloromethane and mettianol (95 :5 by volume) as 

,60 eiuent The pure fractions were oollected and the eluent was evaporated in vacuo. The residue was dissol- 
ved in a mixture of acetonitrile and 2;2'-oxybispropane (5 :20 by volume). The crystallized product was fil- 
tered off and dried, yielding 1 part (48.4%) of 
2,6-dichIoro-4-(4,&^ihydro-3,5-dioxo-1.2,4-triazln-2(3H)-yl)-a-(^ ; mp. 
209.9**C (intermedfate 57). 

85 

Example 16 

To a stirred mbcture of 5 parts of 2,6-dicWoiOHxK4-chlorophenyl)-4-(4,5-dihydro-3,5-dioxo-1,2,4-triazIrv- 
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2(3H)yl)benzeneacetonltrile in 40 parts of water were added 5 parts of a solution of 9.6 parts of sodium hyd- 
roxide in 100 parts of water under nitrogen atmosphere. The whole was stirred for 10 minutes. The preci- 
pitate was filtered ff. The product in the fatrate was aliowed to crystallize. The product was filtered ofT, 
washed with water and dried over weekend at 60"C, yielding 2.4 parts (44.6%) of 2,6-dich1oro-aK4-chlorD- 
5 phenylHK4.5-dlhydro-3,Mioxo-1A4.1riazin-2(3H>-yl)benzene sodium salt monohydrate; 

mp.213.rC(intermediatB58). ^ . . «. 

Following the same procedure and using equivalentamounts of the appropriate starting materials, there 

was also prepared : 

2,6^ichloro-a-(4^hlorophenyl)^(4,5-dihydro-3,5-dioxo-1,2.4.triazln-2(3]^^^ 
10 shim salt sesquihydrata ; mp. 150.7''C (Intermediate 59). 

B) Preparation of Final Compounds. 

Example 17 

To a stirred and refluxed solution of 1.5 parts of 2,6^ichIoro-a-(4-chlorophenyl)-4-(4,5-dihydro-3,5- 
dloxo-1 ,2,4-tiiazln2(3H)-yl)-benzeneace«c add In 1 00 parts of acetic add were added 3 parts of zinc Stir- 
ring was continued for 30 minutes at reflux temperature. The zinc salts were filtered off and the fitrate was 
evaporated. The residue was washed with water whereupon the sdid product was fDtered off and dissdved 
In a mixture of trichlorometmhane and methanol (90 :10 by vdume). The solution was dried, filtered and 
evaporated. The residue was washed with ethyl acetate and 2,2'-oxyblspropane and dried, yidding 0.98 
parts (67.2%) of 2,6^ichloroKi-(4-chlorophenyl)-4-(3^A6-tBtrBhydro-3,5-dk^ 
zeneaoetic add ; mp. 194.2*^0 (compound 1). 

25 Example 18 

To a stirred and refluxed mbcture of 1.5 parts of 2-chloro-4-<4,5-dihydro-3,5<lloxo-1,2,4-triazin-2(3H)- 
yl)-a-{4-fluorophenyl)-a-methylbenzeneacetonitrile and 75 parts of acetic acid were added portionwise 3 
parts of zinc during a period of 30 minutes. Upon complete addition, stirring was continued for 3 hours at 

30 reflux. The reaction mbcture was filtered whOe hot and tiie filtrate was concentrated in vacuo to 10 parts of 
its volume. Water was added to ttie concentrate. The predpltated product was filtered off and purified by 
cdumn chromatography over silica gel using a mixhire of trichloromettiane and mettianol (95 :5 by vdume) 
as eluent The pure fractions were collected and the eluent was evaporated in vacua The residue was c^fs- 
tallized from acetonltrile. The product was filtered off, washed with 2,2'-oxybispropane and dried, yielding 

36 0.8 parts (53.6%) of 2«<:hiOitMx-(4-fluorophenyl)-o-methyl-4-(3.4,5,6-tetrahydro-3.5-dto 
2(1H)-yl)benzeneacetonlWle ; mp 122.5*0 (compound 2). 

Example 19 

40 Following the procedures of examples 17 and 18 using ttie appropriate starting materids the fdiowing 
compounds are prepared : 
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Example 20 

40 Amlxlure of 4 parts of 2.6-dichIoio-a-(4-chlorophenylH-(3,4,5.6-tetrahydr^^ 

triaziiv2-{1 H-yJ)benzoneacelonltri!e. 12 parts of acetic acid anhydride and 36 parts of methylbenzene was 
stirred for 90 houre at reflux temperature. After coonng, 16 parts of methanol were added. The solvent was 
evaporated In vacuo. The residue was stirred in water and the product was extracted with trichloromethane. 

jhe extract was dried, filt ered and evaporated. The residue was purified by column chromatography over 

4S sOIca gel using trichloromethane as eluent The pure fractions were cdleded and the eluent was evapo- 
rated The residue was crystalized from ettiand. The precipitated productwasfilteredoff. washed with 2^'- 
oxybl'spropane and dried. yielding 2.0 parts (42.9%) of 

1-acetyl-2-[3,5-dichloro-44(4-ch!orophenyl)cyanomethynphenylH.MJMro^^ 
,4H>^ione ; mp. 17ai*C (compound 78). 

so 

Example 21 

To a sflrred mixture of 3 parts of 2,6-dicWoro-aH4-chlorophenyl)^3,4,5,6-tetrahydro^Knethyl-3,6- 
dloxo-1,2,4-triazln-2(1H)-yl>l>en2eneacetonitrile and 20 parts of pyridine were added dropwise 1.7 parts of 
65 benzoyl chloride during a period of 5 minutes at room temperature and under nitrogen atmosphere. Upon 
complete addition, stirring was continued ovemight at room temperature. The reaction mbclure was evapo- 
rated In vacuo and the residue was stin-ed in water. The product was extracted with trichioromettiane. The 
extract was dried, filtered and evaporated. The residue was purified twice by column chromatography over 
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silica g I using trichloromethan aselu nL The pure fracti nswer collected and th eluentwasevaporat d 
in vacuo. The residue was crystallized from 8 parts of acetonftrfle. The product was fQtered off, washed with 
2,2'-oxyb!sprDpan and dried, yielding 0.8 parts (20^%) of 1.ben2oyl-2[3,5-dlchloro-4.[<4-chlorophenyl- 
)cyanoine%0phenyl>1.6-dihydrowl-methyl-1.2.4-triazine-3,5(2i^^^ ;mp. 148.4-C (compound 79). 

Example 22 

Following the same procedures of examples 20 and 21 there are further prepared : 
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Example 23 

To a stirred mixture of 5 parts of 2-chloroK)t-(4-chlorophenyl)-4-(4,5-dlhydro-3,5-dioxo-1,2,4-trla2in- 
2(3H}-yl)t>enzeneacetonltriIe in 40 parts of water are added 5 parts of a sdution of 9.6 parts of sodium hyd- 
roxide in 100 parts of water under nitrogen atmosphere. The whole is stirred for 10 minutes. The precipitate 
is filtered off. The product in the filtrate is allowed to crystaHize. The product is filtered off, washed with water 
and dried for 48 hours at 50"C, yielding 2-chloro-a-(4-chlorophenyi)-4-(3,4,5,6-tetrahydro-3,5-dioxo-1,2,4- 
triazin-2(1 H>-yObenzeneacetDnitriie, sodium salt ;(compound 86). 

Following the same procedure and using equivalent amounts of the appropriate starting materials, there 
was also prepared : 

2-«hloro^-K4K5hlorophenyl)-4K3,4,5,6.tetrahydro-3,5-dloxo-1,2,4-triazln-2(1Jh^ 
potassium salt (compound 87) ; 

2. 6-dlchlofo-a-< 4^hlorophenyi)^ 3,4,5,6-tetrahydro^,S-dloxo>1,2,4-^ 
sodium salt (compound 88) ; 

2,6KlichloroKRK4-chlorophenyO-4-(3,4,5,6-etrahydro-3,5-dloxo-1.2,4-tria^ 
potassium salt (compound 89) ; 

2,6-dlchloro-a'<4-chIorophenyl)-4K3,4,5,6-tetrahydro-3,Mloxo-1,2,4-tria2ln-2(1]^ 
armnonlum salt (compound 90) ; 

C) Pharmacoloflical Examples 

The strong antl-protozoal activity of the compounds of fonmula (I) and the Intermediates of formula (11), 
the pharmaceutlcally acceptable acid addition salts, metal or amine 8ut)Stitution salts and the possible 
stereochemically isomeric fonns thereof is dearly evidenced by the data obtained in the following experi- 
ments, which data are only given to illustrete the useful anti-protozoal properties of all the compounds 
mbraced wKhin the invention and not to limit the invention either with respect to th scope of susceptible 
Protozoa nor with respect to the scope of formula (0 or of formula Qfj. 
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Example 13 

Outline of anticoccidial efficacy test against Einwria tenella. 

5 Hisex chickens were fed with a commercial basal ration not containing a ooccidlostatic agent 

Eighteen-day-old chickens were sorted in groups of tm birds. Water was supplied automatteally and 
medicated feed was supplied ad libitum from the day of InfecUon (day 0) unti the seventh day (not Included) 
after Infection. Unmedlcated feed was supplied ad liblhim to two groups of fCHir bWsfor uninfected and Infec- 
ted controls. 

10 Unmedlcated feed was a commercial basal ration not containing a coccIdk>statlc agent Medicated feed 
was prepared from unmedlcated feed by thoroughly mixing the latter with an amount of the tested com- 
pound. 

On day 0 the birds were inoculated orally wHh 10^ sporulated oocysts of Elmeria tenella. On day 5 the 
faecal score was detemilned and graded : 
IB 0 s= no blood spots 

1 = one or two blood spots 

2 = three to five blood spots 

3 = more than five blood spots 

On the seventh day oocysts production Is determined by collecting the feces and oocyst count per gram 
20 feces (OPG) and the birds are weighed. 

In table 1 the firat column shows the average relative weight gain In percent compared with the non- 
infected controls. The second column shows the average feecal score and the third column iilustratas the 
average oocyst count 
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Claims 

45 

1 . A chemicd compound having the fonnula 
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(I). 



S5 

a phannaceutically acceptable ac!d-add!ti n, metal or amin suk)Stitution salt, or a stereochemically Iso- 

30 
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.«...%-<^v ' . ■ '^-'-^^ 

meric foim thereof, wherein : 

At Is th! nyl, halo substituted thienyl, naphthalenyl or a radical f formula 




U); 



R is hydrogen. C,^ alkyl. cydo C« allQfl, aiyl or (aryl)C« alkyi ; 
R< is cyano or a radical of formula -C(=X)-Y-IV ; 

said X being O or . . ^ ^ „ w^u 

Y being O. S, NR« or a direct bond ; R« being hydrogen, aryl. C»« cydoallcyl or alkyl optionally substi- 
tuted with aryl. hydroxy, amino, mono- and dl(Ci^ alkyl)amlno. piperidlnyl, pyrrolidlnyl. 4-morpholinyl, 
plperazinyl. a1kyl)-plperazinyl, 4KCMaIiQflcarbonyl).pipera2lnyi. 4.(Ci^ a!kylaxycarbonyi)-pipera2i- 

nyl or 4-{{aiyl) Cve alkyl)-plperazlnyl ; and where Y Is a direct bond, R* may also be halo ; R« is hydrogen, 
alkyl or (aryO : Cve alkyl ; or R» and R« taken together with the nitrogen atom bearing said and R« 
may form a piperidinyi, pyrrolidinyl, 4-morphoiInyl, piperazinyi, 4-(Ci^ alkyl)piperazinyl, A^O^ alkylcar- 
bonyi)-piperazinyI, 4-(C,^lkyloxycarbonyl)-plpera2inyl or4-((aryl) Cve alkyl).plperazlnyi radical ; 
R2 R3 R«, R7 and R^ are each independently hydrogen, halo, trifluoromethyi, alkyl, hydroxy. Cm 
aOcyloxy. C« alkylcarbonyloxy, n^ercapto, Cve aikylthto. Cv« alkylsuUbnyl, Cve alkylsulflnyl. (Irif- 
luoromethyl)-suifbnyl. cyano. nitro, amino, mono- and di(Ci^ aikyl)amlno, or (Ci-e alkylcarbonyl)amino ; 
R-^and RB are each Independently hydrogen, aryl. cydo Cy^ alkyl. Cm alkenyl. Cm alkynyl. (aryl)CM alkenyi 
or Cm alkyl optionally substituted with aiyl, hydroxy, amino, mono- and di(CM alkyl)amino, piperidlnyl, pyr- 
rolidinyl, 4-morpholinyl, piperazinyi. 4^Cv6 aikyD-piperazinyl, 4KCm alkylcarbonyl>-plperazlnyl, 4.(Cv6 al- 
kyloxy-carbonylKpJperaz'nyJ «" 4-((ayl) Cve alkyO-pIperazlnyl ; 
and R5 may also be all^lcarbonyl, C^ aBcyloxycart)onyI, 

(aryOCmalkyloxycarbonyi or (aryi)carbonyl ; wherein aryl Is phenyl, optionally substituted with up two 3 sub- 
stituentB each independentiy selected from the group consisting of halo, C^ alkyl, Cv« alkyloxy. trif- 
luoromethyi, hydroxy, mercapto. C^ aikylthto. Cve alkylsulfonyl, C,^ alMsulfinyl, trifluoromettiylsulfonyl. 
cyano, nItro. anrfno, nwno- and di(Ci^aIkyI)amino and (Cv« alkylcartx)nyOamlno. 

2. A chemical compound according to claim 1 wherein Ar Is halottiienyl or a radical of ffomnula (a) wherein 
Re and R^ are, each Independentiy, hydrogen, halo, trifluoromettiyl, Cv« alkyloxy. hydrtDQf or C,^ aDq^ ; R« 
is hydrogen ; R is hydrogen, C,-e alkyl, phenyl or halophenyl ; R* and R» are. each Independentiy. hydrogen, 
halo, trifluoromettiyl or C^ alkyl ; and R* is hydrogen or C^ alkyl. 

3. A chemical compound according to claim 2 wherein Ar te a radical of formula (a) wherein R« is halo, 
and R« are hydrogen, R is hydrogen of C^ alkyl, and R^ Independently are halo or hydrogen. 

4. A chemical compound according to daim 3 wherein R» is 4-chioro, R is hydrogen. R^ Is 2-chloro. R^ 
Is 6-chloro or hydrogen and R* is hydrogen. 

5. A chemical compound having the formida 




(Il-j) 



a pharmaceutically acceptable add-addition, metal or amine substitution salt, or a stereochemicaiiy Iso- 
meric form ttiereof, wherein : 

Af Is thienyl. halo substituted thienyl. naphthalenyl or a radical of fonmula 
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r is hydrogen, Ci^ alkyl, cydo Cs^ alkyi, aryl or (aryOCt^ all^ ; 
fi Is cyano or a radical of fbmiula -C(=X>-Y-R« ; 
said X being O or S, 

Y being O, S, NR^<^ or a direct bond ; being hydrogen, aryl, cycloalkyf or O^^ alkyl optionally 8ut>8ti- 
fufad with aryl, hydroxy, amino, mono- and dKCve alkyl)amino, plperldinyt, pyrrolidinyl, 4Hnorpholinyl, 
piperaziny], A^C^^ alkyl)-piperazinyl, 4-(Ci^lky)carbonyl)-piperazlnyl. 4-(Ct^ all^oxy cart>onyi)-piperBzi- 
nyl or 4-<(aryl) C^^ alky1}-piperazinyl ; and where Y Is a direct bondr R* may also be halo ; R^o Is hydrogen, 

alkyl or (aryl) Cf^alkyl ; or and R^^* taken together with the nitrogen atom bearing said R^ and R^o 
may form a piperidlnyl, pynrolldinyl, 4-nKHphollnyl, piperazinyl, 4-(Ci^ alkyl)plperazlnyl, 4-(CveeIkylcar- 
t>onyl)-piperazinyi, 4-(Ci4alkyloxycart>ony1>-piperazlnyl or a 4-((aryl) all^)-plperazlnyl radical ; 
|2, and i« are each independently hydrogen, halo, trifluoromethyl, Ci^ alkyl. hydroxy, alkyloxy, 

all^carbonyloxy, mercapto, C^^ all^lthlo, C^e alkylsulfonyl, C^^ alkylsulfinyl, (trffluoromethyl)-sulfonyl, 
cyano, nitro, amino, mono- and di (Ci^ alkyl) amino, or(Ci4 alkylcaibonyl)-amlno ; 
r* is hydrogen, aryl, cydo C^^ alkyl, 62^ alkenyl, alkynyl, (aryl)C2^ alkenyl or C^^ alkyl opttonally suk>- 
stituted with aryl, hydroxy, amino, mono- and di (Ci^ alkyl) annino, piperidlnyl, pyrrolidinyl, 4-morphollnyl, 
piperazinyl, A^Oi^ alkyi)-p^erazlnyl, 4-(Ci^ alkylcart>onyl)-piperazinyl, 4-(Ci^ all^oxy-cart>onyl)-piperazl- 
nyl or 4-((aryl) all^)-piperazlnyl ; 

wherein aryl Is phenyl, opttonally substituted with up two 3 substituents each independently selected from 
the group consisting of halo, Ci^ alkyl, C^^alkyloxy, trifluoromethyl, hydn»^, mercapto, alkylthk), Ci. 
ealkylsulfonyl. Ct^alkylsulfinyl, trifluoronnethylsulfbnyl, cyano, nttro, antino, mono- and dl (C|^ all^) amino 
and (Ci^ alkylcart)onyf) amino ; 

provided that, when r^ is cyano then one of the following condittons Is met : 

a) r is other than hydrogen, Ci^alkyl, cydo C»« alkyl or aryl ; or 

b) Ar* Is other than a radicsd of formula (a') wherein in said radical of fonmula (a*) r^ is other than hyd- 
rogen, halo, trifluoromethyl, Cv« alkyl, alkyloxy, Ci^ alkylthio or Ct^ alkylsulfonyl ; or 

c) 1^ is other than hydrogen, halo, trffluoromethyl or alkyl ; or 

d) r^ is other than hydrogen. 

6. A chemk:a} compound according to daim 5 wherein Ar* is halothienyl or a radical of formula (a*) whe- 
rein and r^ are, each independently, hydrogen, halo, trifluoromethyl, alkyloxy, hydroxy or C^e alkyl ; 
i« is hydrogen ; r is hydrogen, Ct^ all^, phenyl or hak>phenyl ; r^ and are, each Independently, hydrogen, 
halo, trifluoromethyl or C^^ alkyl ; and Is hydrogen or alkyl. 

7. A chemical compound according to dalm 6 wherein Ar* is a radk:al of formula (a') wherein r^ Is halo. 
r7 and r* are hydrogen, r is hydrogen or alkyl, r^ and r® independently are halo or hydrogen. 

8. A chemical compound according to dalm 7 wherein Is 4-chloro, r is hydrogen, is 2«chloro, 1^ Is 
— 6^hloro~or hydrogen~andl^ is hydros 

9. A pharmaceutk^lly acceptable metal or amine substitutiona salt of a chemical compound having the 
fonmula 
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10 



15 



20 



25 



30 



35 



40 



or a stereochemlcally Isomeric fomfi thereof, wherein R^. R^- and are ach Independently hydrogen, 
halo, trifluoromethyl . alkyl, Cw alkyloxy. alkylthio or C« alkylsulfonyl ; R^ and R^ are each Inde- 
pendently hydrogen, halo, trifluoromethyl or alkyl ; and R« Is hydrogen, alkyl, cycle C« alkyl or 
phenyl optionally substituted with up to 3 substltuents each Independently selected from the group consist- 
ing of halo, trifluoromethyl. C« alkyl. C^^ alkyloxy, Ct^ alkylthio and alk^^^ 

10 A pharniaceutically acceptable metal or amine suljstltutlon salt according to daim 9.^^ 
Is halo." R7-« and R«- are hydrogen. R ■ Is hydrogen or C,^ alkyl and R»« and R3* Independently are hyd- 
rogen, halo, C^^ alkyl or alkyloxy. , ^« J. Bfc. 

1 1 . A phannaceutically acceptable metal or amine substitution salt according to daim 10 wherein BP^ 
Is chloro,R« Is hydrogen. Ra-* Is chloro and R*« Is hydrogen or chloro. 

12. A pharmaoeutteal composition comprising a suitable phanmaceutical carrier and as active Ingradient 
a therapeutically effective amount of a compound as daimed In any one of daims 1 to 1 1. 

13. An anti-protozoal composition comprising an Inert carrier and as active Ingredient an effective anti- 
protozoal amount of a compound as daimed In any one of dalms 1 to 1 1. ^ „ « 

14 A mettiod of preparing a phanmaceutical composition, diaracterized In that a ttierapeuticafly etfeo- 
twe aniount of a compound as defined In any of dalms 1 to 1 1 1s Intimately mUed witti suitable phamr»ceuU. 

cal carriers. j, i 

15. A compound as daimed In any one of dalms 1 to 11 for use as a medtelne. 
16* A compound as daimed in any one of dalms 1 to 11 for use as an anti-protozoal medidne. 
it! A process fbr preparing a chemical compound as claimed in any one of dalms 1 to 4. characterized 

a) reducing an intermediate of formula 



thus obtaining a compound of fomtula 



optionally followed by a N^alkylatton reaction of (i-a) wlUi a reagent 

whWBin W Is a reactive leaving group and R^ is as RS provkJed that it Is not hydrogen, ttius obtaining 
a compound of fomnula 

so 
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(I-b> 
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b) reacting a compound of formula 
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wherein W is a reactive leaving group, with a c^nVle, if desired in the presence of a reaction-inert sol- 
vent; 

c) arylating a 5,6Kjlhydro-1,2,4-triazine-3,5(2H,4H)-dione of fomnda 




(VII) 



with a benzene derivative offonmuia 




(Vl) 



wherein W is a reactive leaving group, preferably in a reaction-Inert solvent ; 
and optionally converting the compounds of formula (1) Into each other by a functional groupstransfbr- 
mation reaction ; and, if desired, converting the compounds of formula (1) into a therapeutically active 
non-toxic ac!d-additlon, metal or amine substitution salt form by treatment with an appropriate acid or 
base, or conversely, converting the acid-addition, metal or amine substitution salt Into the free base 

form with allcali or add ; and/or preparing sterBochemlcaliy isomeric forms thereof, 

1 8. A process for preparing a chemical compound as daimed in any one of daims 5 to 8, characterized 
bjr 

a) eliminating a group E from an intermediate triazadione of formula 




(IX) 



wherein E represents an electron attracting group, said elimination being carried out at highertemperat- 
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ures. If desired, in the presence of an acid, said acid being optionaliy used as a solvent and optionally, 
if further desired, in the presence of a reaction-inert solvent ; 
•b) reacting an intennediate of formula 



5 



10 




(acvi) 



wherein W represents a reactive leaving qroup, with a cyanide. If desired, in the presence of a reac- 
tion-inert sohfent ; and optionally, converting the compounds of fbmiula (ll-J) into each other by a func- 
tional groupstransformation reaction ; and. if desired, converting the compounds of fonmula (ll-J) into a 
therapeuticaliy active non-toxic acid-addition, metal or amine substitution salt form by treatment with 
an appropriate acid or base, or conversely, converting the acid-addition, metal or amine sulistitutlon 
salt Into the free base form with alkali or acid ; and/or preparing stereochemically Isomericfbrms thereof. 
19. A process for preparing a chemical compound as dalmed In anyone of daima 9 to 11 . characterised 
b^, adding an organic or inorgantic base to an Intermediate of formula 



25 




or a stereochemically isomeric form thereof. 

AnaprOche 

1. Chemische Verbindung mit der Fornix 



40 




(I). 



ein pharmazeub'sch annehmbares Siureadditions-. Metall- Oder Aminsubstitutionssalz oder eine stare- 
so ochemisch isomere Form hievon, worin : 

Ar Thienyl. mIt Halogen substituiertes Thienyl, Naphthalinyl oder eIn Rest der Formel 
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ist; 

R fur Wasserstoff, AlkyI, CycloCa^ alkyl. Aryl Oder (Aryl)Ci^ alkyl steht ; 

Ri Cyano Oder einen Rest der Foimel .C{=X)-Y-R» darstellt ; welches X fQr O oder S steht, Y O. S, NR« 
Oder eine direlde Bindung darstellt ; R« Wasserstoff, Aryl, C^Cydoalkyl oder Alkyl ist, gegebenenfalls 
substituleft mit Aiyl, Hydroxy, Amino, Mono- und Di(Ci^ alkyl) amino. Piperldinyl, Pyrrolkiinyl, 4-Morpholi- 
nyl. Piperazinyl, 4-(C« AIkyl)-plpera2lnyl. 4^0^ AlkylcarbonyO-piperazlnyl oder 4K(AryOCM 
alkyl)-p]perazinyl ; 

und wenn Y eine direkle Bindung darstellt, R« audi Halogen sein kann ; R« WasserstofT, Cm Alkyl Oder 
(Aryi)Ci^ alkyi Ist ; oder R» und R^® zusammengenonrunen mil dem Stidcstoffatom, welches die genannten 
Reste R? und R*** tr§gt, einen PIperidlnyK Pymrildinyl-, 4-Morpholinyl-, Piperazinyl-, 4-(Ci^ 
Alkyl)piperazlnyl-, 4-(Ci^ AII^carbonyl)-piperBzinyl-. 4-(Cm A»qfloxycarl)onyl)piperazlnyl-oder einem 4- 
((Aryl)-Ci4 alkyl)-pipefazlnylrBst biWen kfinnen ; 

R2, R3, R», R7 und R® Jewells uhabhdngig vonelnander Wasserstoff, Halogen. Trifluormethyl, Ci^ AllqrI. 
Hydroxy, Alkyloxy, C,-e Alkylcarbonyloxy, Mercapto, Alkylthk), Alkylsulfinyl. (Trifluomoefhyl)- 
sulfonyf, Cyano, Nitro, Amino. Mono- und DI{Ci^ alky!)amino oder (Ci^ Alkylcarbonyl)amlno sind ; 
R* und R« Jeweils unSbhSngig vonelnander Wasserstoff, Aryl, CydoCa^ alkyl, C^ Alkenyl, C« Alklnyl, 
(AryOCM alkenyl oder C^^ Alkyl, gegebenenfalls substltulert mlt Aryl, Hydroxy, Amino, Mono- und Di(Ci^ 
Alkyl)amino, Piperidinyl. PynolWlnyl, 4-Morpholinyl, Piperazinyl. A-{C^^ AIkyl)-piperazinyl. 4-(Ci^ Alkylcar- 
bonyl)-plperazlnyI. 4-(C,-e AIkyIoxy-carbonyl)-piperazinyl oder 4K(Aiyl)Ci^ alM)piperazlnyi bedeuten ; 
und R8 auch C,^ Alkylcarbonyl. C,^ Alkyloxycarbonyl. {Aryl)Cv6 alkyloxycarbonyl oder (Aryl)cart)onyl eetn 
kann ; 

worin Aryl fur Phenyl stoht. welches gegebenenfalls mit bis zu 3 Substituenten substituiert ist, welche Jewells 
unabhfingig vonelnander von der Gruppe bestehend aus Halogen. Ci^ Alkyl, C« Alkyloxy. Trifluormethyl. 
Hydro)^. Mercapto, C^e Alkylthio, Cve Alkylsulfonyl, C^ AIMsulfinyl. Trifluormethylsulfonyl, Cyano. NItro, 
Amino, Mono- und 0\(C^^ alkyl)amlno und Cm Alkylcarbonyl)amino ausgewShIt sM. 

2. Chemlsche Verbindung nach Anspmch 1, worIn Ar Hatogenthlenyl oder einen Rest der Fonmel (a) 
bedeutet. worin R» und R^ Jeweils unabhSngig vonelnander Wasserstoff, Halogen. Trifluormethyl, C^ Alkyl- 
oxy, Hydroxy Oder Cm Alkyl sInd ; R® Wasserstoff darstelOt ; RfurWfisserstoff, Cm Alkyl, Phenyl oder Halo- 
genphenyl steht ; R^ und R3 Jewells unabhangig vonelnander Wasserstoff. Halogen, Trifluormethyl oder Cm 
All^ 8lnd ; und R^ Wasserstoff oder 0%^ Alkyl bedeutet 

3. Chemlsche Verbindung nach Anspruch 2. worin Ar ein Rest der Formel (a) ist, worin R« Halogen 
bedeutet, R^ und R» Wasserstoff sInd. R fGr Wasserstoff oder Cm Alkyl steht, R^ und P? unabhfingig von- 
einander Halogen oder Wasserstoff darstellen. 

4. Chemische Verbindung nach Anspmch 3, worin R« 4-Chlor R ist, fur Wasser- stoff steht, R2 2-Chlor 
bedeutet, fi-Chlor oder Wasse rstoff darstellt und R* Wasserstoff ist 



5. Chentlsche Verbindung mit der Formel 

2 



ein phannazeuUsch annehmbaros Sfiureaddittons-, Metall- oder Aminsubstitutionssalz oder eine stere- 
ochemisch isomere Form hievon, worin : 

Ar* Thlenyl, mit Halogen subsfituiertes Thienyl, Naphtallnyl oder ein Rest d r Fomel 
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ist ; 

r fQr Wasserstoff, AIM, cydoC« alkyi, Aiyl Oder (AryJ)C,^ ellqrl steht ; 

Cyano oder einen Rest der Fonne! -C{=X).Y-R« daistoUt ; welches X fQr O Oder S steht. 
Y O, S, NR^o Oder eine direkto Blndung darstellt ; R« Wasserstoff, Aryl, C^Cydoalkyl oder Ci^ Alkyl ist, 
gegebenenfells substitulert mit Aryl, Hydroxy, Amino, Mono- und Di (C,^ alkyl) amino, PIperldlnyl, Pyrroll- 
dlnyl. 4-Morpholinyi. Piperazinyl, 4-(Cm Alkyl)-pJperazlnyl, 4.(Ci-e Alkycarbonyl).plpera2lnyl. 4-{Ci^ Alkyl- 
oxycarbonyl) Oder 4-((Aryl)C« a«Qfl)-plperazlnyl ; und wenn Y eine direkte Blndung darstellt, W» auch 
Halogen sein kann ; R^o Wasserstoff, Alkyl oder (AryQCi^ alkyl Ist ; oder R^ und Rio zusammenge- 
nommen mil dem SUckstoffatom, welches die genannten Rests R» und R« trSgt, eInen PIperidlnyl-. Pyno- 
lldlnyl-. 4-Morphollnyl-, Plperazlnyl-, 4-(Ci-e Alkyl)piperazlnyl-, 4-(Ci_e Alkylcarl)onyl).plperazlnyl-, 4-(C« 
Alkyloxycarl>onyl)plperB2lnyl- oder einen 4-<(Aryl)-Ci^ a!kyl)-plperazinylrBSt bflden kSnnen ; 

r« i« r^ und i«JeweHsunabhfingigvonelnander Wasserstoff, Halogen, Trffluornriethyl,C|^ Alkyl, Hydroxy, 
cU All^loxy. Cw All^carbonyloxy, Mercapto, C,^ Alkylthte, Alkyisulfonyl, C,^ Alkylsulfinyl, (TriflucH^ 
methylV-sidfonyl. Cyano, Nltro, Amino. Mono- und DI(Cm alkyl)antino oder (C^^ Alkylcarbonyl)amlno sind; 
r» Wasserstoff, Aryl, CycloCwallorl, Alkenyl.CwAlklnyl.CAiylH^alkBnyloder^ 
falls substitulert mit Aryl, Hydroxy, Amino, Mono- und DKC« Alkyl)amlno, Piperidinyl, Pynrolidlnyl, 4-Mor. 
pho!lnyl,Plpera2lnyl,4KC,^»AlkylH)ipera2inyl,4-(CwAlkyl)-plperazlnyl,^^ 
4-(C« AIkyloxy-carbonyf)-plperazlnyl oder 4-((Aryl)Ci^ alkyl)piperazinyl bedeutet ; 
worin Aryl fur Phenyl steht, welches gegebenenfalls mit blszu 3 Substihjenten substitulert 1st, welche Jewells 
unabhfingig vonefnander von der Gruppe bestehend aus Halogen, C« Alkyl, Alkyloxy. Trifluomiethyl, 
Hydroxy, Mercapto, Ct^ Alkylthio, Alkyisulfonyl. Alkylsulfinyl. Trffluormethylsulfonyl. Cyano. Nitro. 
Amino, Mono- und DI(C« alkyl)amlno und (C,^ Alkylcarbonyl)amlno ausgewfihlt slnd ; mit der Ma&gabe. 
daO. wenn r* fur Cyano ateht, eine derfolgenden Bedlngungen erfullt wM : 

a) r besitzt eine andere Bedeutung als Wasserstoff. Ci-e Alkyl, CydoC« alkyl oder Aiyl ; oder 

b) Ar* besitzt eine andere Bedeutung als die eines Restes der Fomnel (a'), worin Im genannten Rest 
der Formel (aO r« eine andere Bedeuhing als Wasserstoff, Hatogen. Trifluonmethyl. C,^ Alkyl. Allq^toxy. 
Ci^ Alkyithio Oder Ci^ Alkyisulfonyl aufWeist ; oder 

c) r2 besitzt eine andere Bedeutung als Wasserstoff, Halogen. Trifluonnethyl oder C« Alkyl ; Oder 

d) l>esitzt eine andere Bedeutung als Wasserstoff. 

6. Chemische Verbindung nach Anspmch 5. worin Ar* Halogenthlenyl oder elnen Rest der Formel (a') 
bedeutet, worin i« und Jewells unabhdngig voneinander Wasseretoff, Hak>gen. Trifluormethyl. Cv« Alkyl- 
oxy. Hydroxy oder Ci^ Alkyl slnd ; r« Wasserstoff darstellt ; r fur Wasserstoff, C,^ Alkyl, Phenyl oder Halo- 
genphenyl steht ; r^ und r® Jewells unabhfingig voneinander Wasserstoff, Halogen. Trifluormethyl oder C^e 
Alkyl sind ; und Wasserstoff oder Ci^ Alkyl bedeutet 

7rChemische Verbindung nach Anspruch e.-worin Ar' ein Rest der Forme! (a*) lst.-w^ 

bedeutet, r^ und r« Wasserstoff sind. rfOrWasserstoff oder Cm Alkyl steht, i« und i« unabhfingig voneinander 
Halogen oder Wasserstoff darstollen. 

8. Chemische Verbindung na<* Anspruch 7. worin r« 4-Chtor ist, r fOr Wasserstoff steht. 2-ohlor 
bedeutet, r^ 6-Chlor oder Wasserstoff darstellt und r* Wasserstoff IsL 

gphannazeutlsch annehmbares Metall- oder Aminsubstitotlonssalzelner chemlschen Verbindung ntit 

der Formel 
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Oder eine stereochemisch isomere Form hievon, worin R**, R'^ und R»* Jewells unabhSngIg voneinander 
Wasseratoff, Halogen, Trifluormethy!, C,^ AlkyI, Alkyloxy, C« Alkylthio Oder C,^ Alkylsulfonyl bedeu- 
tan ; R^ und R^^Jeweils unabhdnglg Voneinander Wasserstoff, Halogen, trrfluormethy! oder Allqrl dar- 
stell'en ; und R* Wasserstoff, Cm AlkyI, CycioC»« AlkyI oder Phenyl 1st, das gegebenenfells mil zu 3 
Substituenten substituert ist, welche unabhangig vonelnenderaus der Gruppe, bestehend aus Halogen, Tri- 
fluomiethyl, AlkyI, C^^ Alkyloxy. C^^ Alkylthto und C« Alkylsulfonyl ausgewfihlt sind. 

10. Phamiazeutisch annehembares Metall- oder Aminsubstitutionssalz nach Anspruch 9, worin R^ 
Halogen bedeutet, R^-* und R»-« Wassersloff darslellen, R« Wasserstoff oder Ci-e AlkyI Ist und R*« und R»* 
unabhSnglg voneinander Wasserstoff, Halogen, AlkyI odor C^e Alkyloxy bedeuten. 

11. Pharmazeutlsch annehmbares MetaD- oder Aminsubstitutionssalz nach Anspruch 10, worin R^'fQr 
Chlor steht, R« Wasserrstoff bedeutet, R^* Chlor Ist und Wasserstoff oder Chtor darstellt 

12. Pharmazeutfsche Zusammensetzung, umfassend einen geeigneten pharmazeutischen Triger und 
als wirksamen Bestandteil eine therapeutlsch wirksame Menge einer Verbindung nach einem der AnsprO- 
chelbisll. 

IS^Anti-Protozoenzusammensetzung, umfassend eInen inerten Trdger und als wirksamen Bestaridtetl 
eine wirksame anti-Protozoenmenge einer Verbindung nach einem der Anspruche 1 bis 1 1. 

14. Verfahren zur Herstellung einer phamiazeutischen Zusammensetzung, dadurch gekennzelchnet, 
da& eine therapeutlsch wirksame Menge einer Verbindung nach einem der AnsprQche 1 bis 11 mit geei- 
gneten pharmazeutischen TrSgen innig vermischt wird. 

15. Verbindung nach einem der AnsprQche 1 bis 11 zur Verwendung als Arzneknlttel. 

16. Verbindung nach einem der AnspiOche 1 bis 11 zur Verwendung als Antl-Protozoenarznelmlttel. 

17. Verbindung zur Herstullung einer chemischen Verbindung nach einem der AnsprQche 1 bis 4, 
gekennzelchnet durch 

a) Reduzleien einer Zwelschenverbindung der Fonrnd 




wodurch eine Vert)indung der Formel 




gegebenenfails gefolgt von einer N^AIkylleriJngsreaktton von (l-a) mit einem Reagens R«-«-W (III), worin W 
eine reaktive Leavlnggruppe ist und R^« die gleich Bedeutung wie R^ besitzt, vorausgesetz, da& s nicht 
fQr Wasserstoff steht, wodurch eine V rbindung der Formel 
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* ^ Is— 



'3 IS«a 

ertialtm wtrd; « « 



to erhaltan wird ; 

b) Umsetzen einer Verbindung der Formel 



15 



■ l3 is 



B* B* 

20 

worin W eine reakUve Leavinggmppe ist, mit einem cyanid, wem gewOnscht hi Gegenwart eines 
raaktionsinerten LSsungsmittela ; 

c) Arylleren von eInem 5,64>lhydro-1 A44rfazIn-3,5(2H4H)-dion der Formel 

25 



95 mit einem Benzolderivat der Formel 



40 




45 ' 

worin W eine reaktive Leavinggruppe 1st, vofzugsweise in einem reaktlonslneften USsungsmlttel ; 
und gegebebenfails Oberfuhren der Verblndungen der Fonmei (I) inelnander durch eine Oberfuhrungsreak- 
tion fOr funkttonelle Gruppen ; und wenn gewQnsctit, OberfQhren der Verblndungen der Fonmei (1) In eine 
therapeutisch wiiksame nicht-toxische Sfiureaddittone-, Metal!- Oder Amlnsubstitutionssalzfonn duich 
50 Behandlung mit einer geelgneten SSure Oder Base Oder umgekehrt, Oberfuhren dee Sfiureaddittons-, Me- 
tail-Oder Aminsubstitutionssalzes in die flnele Basenform mit Alkali oder SSure ; und/oder Heistallen steie- 
ochemisch isomerer Fonnen hievon. 

18. Verfahren zur Herstellung einer chemischen Verbindung nach einem der AnsprQche 5 bia 8. 
gekennzeichnet durch : 

55 

a) Elintinieren einer Gruppe E aus einer Triazadlonzwischenverblndung der Foimel 
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worin E eine elektronenanziehende Gruppe darstellt, welche Eliminierung bei hoheren Temperaturen, wenn 
gewOnscht in Gegenwart einer SSure, welche Sfiure gegebenenfaHs als ein LSsungsmlttel verwendet wird, 
und gegebenenfells, wenn femer gewGnscht, in Gegenwart eines reaktlonsinerten Utoungsmitlels ausge- 
fOlirtwird: 

b) Unnetzen einer Zwiscfienverbfndung der Forme! 




worin W eine realctive Leavinggmppe darstellt, mit einem Cyanid, wenn gewunscht in Gegenwart eines 
reaktlonsinerten Uteungsmittels ; und gegebenenfalis OberfQhren der Vert)indung der Formel (il-J) inlenan- 
der durch eine OberfuhmngsreakUon fQrlUnktionelje Gruppen ; und wenn gewunscht, OberfQhren der Ver- 
bindungen der Formel (ii-J) in eine therapeutisch wiricsame nicht-toxische Saureaddltion-. Metali- Oder 
Aminsubstitutionssaizform durch Behandlung mIt einer geeigneten Sdure Oder Base, oder umgekehrt, 
OberfQhren des SSureadditions-, Metali- oder Aminsubstftutlonssalzes in die freie Basenfonn mit Alicall oder 
SSure ; und/oder Herstellen stereochemisch isomerer Formen hievon. 

19. Verftihren zur Hersteliung einer chemlschen Verbindung nach einer der AnsprQche 9 bis 11, 
gelcennzeichnet durch Zusetzen einer organischen oder anorganischen Base zu einer Zwischehverbindung 
der Formel 




Oder einer stereochemisch isomeren Form hievon. 

Revendicatlons 

1. Compose chimique de formule 




(X>. 
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undesesselstfaddmond'aclde8,selsde substitution d m6tal ou d'amin pharmaceutlquem nt accep- 
table ouun deleurs formes st6r6ochlmiqu ment IsomSrlques 0: 

At est un thi6nyle, thWnyle halo^ubstitufi, naphta16nyle u un radical de formule 



U): 



R est un hydiogftne, alcoyle en C«. cydoalcoyle en C«. a»yle ou (aiyl)alooyle en C,^ ; Ri eat un cyano 
ouun radical defoiinulB-C(«»>Q-Y-R?; _^ . . . j x j 

ledit X reprtsenlanl O ou S. Y reprtsentant O. S. NR» ou une liaison directe ; R» 6tant un hydrogftne. aryle, 
cydoalcoyle en ou alcoyle en Aventuellement substitu6 par un aiyle. hydroxy, amino, mono- et 
dKalcoyle en C«)amino, plp6ridinyle. pyrrolidinyle. 4^roTpholinyle. pipdrazlnyle. 4^alcoyle en C,^plp6- 
lakinyle. 4Kalcoyle en C«Karbonyle>pip6razlnyle. 4Kalcoxy en C^^rbonyle -pipfirazinyle ou 
4«a(¥iy«Jooyle en C,^plp6razlnyle ; et oft Y est une liaison directe. R» peut 6tre Agalement un halo : R" 
esi im ijldriftne. alcoyle en C« ou (arylHIooyle en C« : ou R» et R" ensemble avec I'atome d'hote 
Dortant lesdite R> et R" peuventtomier un plp6ridlnyle, pynolWinyle. 4-morpholinyle. pIpArazInyle. 4-{a^ 
coyleenCi^pip6razinyle.4KalcoyleenC,^rcarbonyle).plp6iazinyle.4KalcoyloxyenC^.r^^ 
razInyleouun4-((aryl)alcoyleenC,^ip6ra2lnyle; ^ . ^ ^ i • 

R2 R» R« R7etR»reprtsententchaounbid6pendammentunhydrog6ne. halo, trffluoromfithyle. alcoyle en 
hVdiw. alcoyloxy en C„. alcoyle en C^<arbonyloxy, mercapto. alcoylthio en C,^. aJwtyle en C,^ 
suifonyle. alcoyle en Ci^ufflnyle. (IrtfluoromfithyO-sulfonyte, cyano, nibo. amino, mono- etdKalooyle en 
Ct^amlno. ou (alcoylB en Ci.r«art)onyO amino. . . ^ _ ... _ 

R4 et R« reprtsentent chacun Indfipendamment un hydrogdne. aryle, qrdo-alcoyie en alcdnyte en 
elcynyle en Cm. (aryl)-alc6nyle en Cm ou alcoyle en C« 6ventuellement substHu* par un aiyle. hydrojQr. 
amino, mono- et dKalcoyle en C«) amino. plp6ridlnyle. pynolidinyle. 4-morpholinyle. plp6i«dnyle. 4-(a^- 
coyle en C*^plp6rB2lnyle. 4-(alcoyle en CM)-carbonyl)-plp6razlnyle. 4-(alcoylc»cy en C,^>carbonylB)- 
plp«razlnyle. ou 4.((aryl)alcoyle en C«H>ip6razinyle : et R6 peut Agalement toe un alcoyle en 
c!!rearbonyle. alcoyloxy en Crcamonyle. (aryl>alcoyloxy en C, a-carbonyle ou (aryl)cart)on)rfe ; 
oaar7e est un phfinyle. fiventuellement substlhi* par Jusqu** 3 aubstltuanis ohacun eholsl indfipendam- 
ment dans ie groupe consHtu* par halo, alcoyle en C^i. alcoyloxy en C,* trifluoionrtfithyte. hydroxy. n»r- 
capto alcoyllhto en C,^. alcoyle en C^e-sulfonyle. alcoyle en C^ulfinyle. trifluoromftthylsulfonyle. cyano. 
nitro, amino, mono- etdKalooyle en CM)amlnoet (alcoyle en C«Kiarbonyle)-amlno. 

2. Campos6 chlmlque selon la revendication 1. ofl Ar est un halothidnyle ou un radical de foimule (a). 
oO R« et RT leprteentent chacun IndApendamment un hydrogdne. halo. trifluorom6thyle. alcoyloxy en C«. 
hydroxy ou alcoyle en C1„ ; R» est un hydiogdne : R est un hydrogftne. alcoyle en C„. ph6nyte ou hato- 
phfinyle ; R» et R» repr^sentent chacun IndApendamment un hydrogftne, halo, tiffluoiomdttiyle ou alcoyle 
en C^:etR* est unhydrogdne ouun alcoyle en Ci^. 

a Comp ose chimlQue selon la revendication 2. ofi A r est un radical de fonnriule (a) oO R« est un halo 
R7 et R8 aont un hydiogtoe, R est un hydrogdne ou un alcoyle en Cm. R2 et R» repr^sentent Inddpendam- 



ment un halo ou un hydrogftne. » 

4. Composfi chimlque selon la revendication 3, oCk R« est un 4^loro. R est un hydrogftne. est un 
2-chloro. R3 est un B-chloro ou un hydrog^ne et R* est un hydrogdne. 

5. Compost chlmlque de formule 



1 ^ ^ 
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un de ses sels d'addition d'acides, sel de substitution de m6tal ou d*amin pharmaceutiquement acceptable 
ou un de leurs formes st6rtech!mlquement lsom6riques, oO : 

Ar" est un thi6nylet thi6nyl halo-substitu6, naphtdl6nyl6, ou un radical de fonmile 




r est un hydrogdne, alcoyle en Ci^, cydo-alcoyle en Qa^. aryle ou (aryl)-alcoyle en Cve ; 

est un ^no ou un radical de formute -Ci'^X^Y^ ; 
ledit X repr6sentant 0 ou S, 

Y repr6sentant 0, S, NR^o ou une liaison directe ; R» repr6sentant un hydrogdne, aryle, cycloalcoyle en Ca^ 
ou alcoyle en C^^ 6ventuellement substitu6 par un aryle, hydroxy, amino, mono- etdi(aicoyle en Ci4)dmino, 
plpSridinyie, pymolidinyle, 4-morpliollnyle, pip^razinyle, 4-(a!coy]e en Ci^) pip^razinyle, 4-(alcoyie en 
e)-plp6razinyle, 4-(alcoyloxy en Ci.B-carbonyl)-p!p6razinyie, ou 4-((aryi)-alcoyle en Ci^-pipdrazlnyle ; et oCk 

Y est une liaison directe, R> peut 6galement dtre un halo ; R^^ est un hydrogdne, alcoyle en Cf^ ou 
(aryl>-alcoyle en C^^ ; ou R^ et R^o pris ensemble avec I'alome d'azote portant lesdiis R^ et peut former 
un radical pip6ridinyle, pyrroiidinyle, 4-morpholinyle, piptezinyie, 4-(alooyle en Cv«}-pip6raziiiyie, 4-(al- 
coyle en Ci.e-carbonyie)-plp6razinyle, 4-(alcoylQxy en Ci.e-carbonyle)-plptozlnyle ou 4K(aryl)-alcoyle en 
Ci^)-pip6razinyie ; 

r^, r^. i^f et r^ repr^sentent chacun IndSpendamment un hydrogdne, halo, trifluoromdthyle, alcoyle en Ct^, 
hydroxy, alcoyloxy en Ci^, alcoyle en Ci.«-carbonylQxy, meicapto, alcoyithio en Ci^, alcoyle en Ci^sulfo- 
nyle, alcoyle en Ci^sulfinyle, (trifluorom6fhyl)-8ulfonyle, cyano, nitro, amino, mono- et dl(alooyie en 
amino, ou (alcoyle en Ci.e-cari)onyle)-amino ; 

r^ est un hydrogdne, aryle, cydo-alcoyle en Cm» alcdnyle en Q^, alcynyle en C^, (aryl)-alc6nyle en Ca^ 
ou alcoyle en ^ventuellement substlhjd par un aryle, hydroxy, amino, mono- et di(alcoyie en Ci^)-aml- 
no, pip6ridinyle, pynrolidinyle, 4-morpholinyle, plpdrazinyle. 4-(alcoyie en Ci^, pip^razinyle 4-(alcoyle en 
Ci.e^rbonyl)-pip6raziriyld. 4-(alopy1ory en Cve-cart>onyl)-plp6razinyle, ou 4-((aryl)-alcoyle en C|^ip6- 
razimyle; 

oQ aryle est un phdnyle, dventuellement 8ubstltu6 par Jusqu'ft 3 substituants chacun choisi Inddpen- 
damment dans le groupe constitud par halo, alcoyle en Ci^, alcoyloxy en Cve. trifluoromdthyie, hydroxy, 
mercapto. alcoyithio en Ci^, alcoyle en C^^ulfonyle, alcoyle en Ci^sulfinyle, trifluorom6thylsidfonyle, 
cyano, nitro, amino, mono- et di(alcoyle en Ci.e)-amino et alcoyle en Ci.e-cart)onyle)-amino 

sous reserve que lorsque est un cyano. Tune des conditions suivantes est satisfaite : 

a) r est diffidrent d'un hydrogdne, alcoyle en Cve, cydo-alcoyle en ou aryle ; ou 

b) Af est difKrent d'un radical de fonmule (a') oil dans ledit radical de formule (aO. est different d'un 
hydrogdne, halo, tr1fIuorom6thyle, alcoyle en Ci^, alcoyloxy en Ct^, alcoyithio en Ci^, ou alcoyle en 
sulfonyle ; ou 

c) r2 est different d'un hydrog&ne, halo, tnfluorom6thyle ou alcoyle en Ci^ ; 

d) r* est drffdrent d'un hydro gfene, 

6. C<xnpos6~chlmique seion la rBvendlcation~5, o(k At est un halotKi6nyle ou un radical de fonmule (aO 
oD r* et r^ repr6sentent chacun ind6pendamment un hydrogdne, halo, trifluoromdthyle, alcoyloxy en Ct^ 
hydroxy ou alcoyle en ; et r^ est un hydrogdne, r est un hydrogdne, alcoyle en Ci^, phdnyle ou halo- 
ph6nyle ; r^ et r^ rspr^sentent chacun Ind^pendamment un hydrog^ne, halo, trifluoromdthyle ou alcoyle en 
Ct^ ; et r^ est un hydrogdne ou un alcoyle en 

7. Compost chimlque seion la revendication 6, oii At est un radical de fonmule (a*). oD r* est un halo, 
r^ et 1^ repr6sentent un hydrogdne, r est un hydrogdne ou un alcoyle en Ci^, r^ et r® reprdsentent chacun 
ind6pendamment un halo ou un hydrogdne. 

8. Composd chimlque seion la revendication 7 oO i* est un 4-chloro„ r est un hydrog&ne, r^ est un 2- 
chloro, est un 6-chloro ou un hydrogdne et r^ est un hydrog&ne. 

9. Sel de substitution de mdtal ou d'amlne pharmaceutiquement acceptable d'un compos6 chimlque 
de formule 
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ou &une de ses fonnes st6rtochlmlquement bomfiriques, R*^. R^ - el reprfeentent chacun Ind6- 
pendamment un hydrogdne, halo, trffluorom6thyle. alcoyle en Ci^, alcoyloxy en C^. alcoylthio en Ci^u 
alcoyle en Ci^sulfonyle ; R?^ et R** reprfeentent chacun inddpendamment un hydrogdne, halo, tiifluoro- 
mfilhyle ou alcoyle en Cm : el R« eslun hydrogdne. alcoyle en Ci^, cydo-alcoyle en C« ou ph6nyle Aven- 
tuellemenl substltu6 par jusqu'd trols substiluantB chacun cholsl Ind^pendamment dans le groups constitud 
par halo, Irifluoromfilhyle, alcoyle en C,^, alcoyloxy en C|^, alcoylthio en et alcoyle en Ci^ulfonyloxy. 

10. 'Sel de substitution de m6tal ou d'amlne phannaceutlquennenl acceptable selon la revendicatlon 9, 
oQ R?* est un halo, R'^* et R»* reprfisentent un hydrogdne, R« repr6sente un hydrog&ne ou un alcoyle en 
Cm et R^* et R** reprtsenlent chacun inddpendamment un hydrog&ne, halo, alcoyle en Cve ou alcoyloxy 
en Cf-e- 

1 1 . SeJ de substitution de m6tal ou d'amlne phanmaceutlquement acceplaUe selon la revendicatlon 10, 
P!^e8t un chloro, R« est un hydrogdne, R^ est un chloro, et R** est un hydrogens ou un chloro. 

12. Composition pharmaceulique comprenant un support pharmaceutiquenient acceptable et comme 
ingredient aclif une quantit6 thdrapeutiquement efficace d'un compos6 selon Tune quelconque des reven- 
dicattons1-11. 

13. Composition antiprotozoaire comprenant un support inerte et comme ingrddient aclif una quantity 
antiprotozoaire efficace tfun compos6 selon I'une quelconque des revendlcations 1-11. 

14. Proc6d6 de preparation d'une composition pharmaceutique, caracterisd en ce qu'on melange inti- 
mement une quantity th6rapeutiquement efficace d'un compose selon I'une quelconque des revendicatlons 
1-1 1 avec des supports phannaceutiques approprids. 

15. Compose selon Tune quelconque des revendicatlons 1-11 pour application comme medicament 

16. Compose selon i'une quelconque des revendications 1-11 pour application comme medicament 
antiprotozoaire. 

17. Procede de preparation d'un compose chimique selon Tune quelconque des revendicatlons 1-4, 
caracterlse en ce que 

a) on reduit un intermediaire de fbnmule 



(XX> 



obtenant ainsi un compose de fonmule 



i3 8 



ced etant ev ntuellement suivi par une reaction de N-alcoylation de (1-e) avec un reacfif 
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R^'^-W CUD 



5 oO W est un groupe sortant rdactif, et st tel que d condition qu'il ne solt pas un hydrogdne donnant 
ainsi un oompos6 de formule 



10 




13 




30 oO W est un groupe sortant r6actff. avec un manure, ei on le d6sire en presence d'un solvant inerta vis-d-vis 
de la reaction ; 

c) on aiyle une 5,6-dihydio-12^trlazine-3,5(2H,4H)-dlone de formule 



3$ 




(VZZ) 
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avec un d6riv6 de benz&ne de formule 




oO W est un groupe sortant rtectif, de pr6f6rence dans un solvant Inerte vls-d^ls de la reaction ; et le cas 
^dant, on transfonm les compos6s de fonnule (I) les uns dans las autres par une reaction de transfor- 
mation de groupes fonctionnele ; et, si on le ddsire, on tiansfonme les composes de formule (I) en un sal 
d'addition d'acides, ou sel de substitution de mdtal ou d'amine non toxique thdrapeutfquement acttf partral- 
65 tement avec un acide ou une base approprife, ou inversement, on transfomne le sel d'addition d'acides, 
sel de sut>stitution de m6tal ou d'amine sous la fomie base libre avec une base ou un adde ; et/ou par leurs 
fonnes stdr6ochimiquement isomdriques. 

18. proc6d6 de preparation d'un compost c^lmique selon Tune quelconque des revendlcatlons 5 & 8. 
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caractdrisd en ce que , ^ ^ 

a) on ^limine un groupe E d'une triazadione intenn6diaire de formule 



(ZX) 



oD E reprdsente un groupe atlracteur d'6lectfons, ladlte 6llmination 6tant condulte h des temp6ratures plus 
61ev6es. si on le d6slre, en pr6sence tf un acWe, ledit adde 6tant 6ventuellement utBl86 comme solvant eU 
le cas tehtantTsI on le ddsire. en outre, en prftsence d'un solvant Inerte vis-ft-vis de la rdaction ; 
b) on felt rteglr un Intennddiaire de formule 




oO W reprtsente un groupe sortant r6actif. avec un cyanure. si on le dfisire, en prdsence d'un solvant 
Inerte vls-6-vl8 de la rtectlon ; et le cas 6ch6ant. on Iransfonne les composes de fomuile QUQ les uns dans 
les autres par une reaction de transfbnmation de groupes foncUonnels ; et si on le d6slre, on transforme 
les composte de fomiule (ll-J)en une forme sel d'additlon d'addes, de sul)Strtution de m6fal ou d'amine non 
toxique thfirapeutiquement active, par traltement avec un aclde ou une t>ase appropr16e, ou, Inversennent, 
on transforme le sel d'addttlon d'addes, de sul)Slltutlon de m6tal ou d'amlne en la forme base llbre avec 
une base ou un aclde ; et/ou on prepare leurs formes st6r6och!mkiuement isonr>6riques. 

19. proc6d6 de pr6paration d'un oompos6 chimique selon I'une quelconque des revendlcatlons 9-11, 
caractiris6 en ce qu^on ajbute une base organlque ou Inorganlque d un intermddiaire de formule 




ou une de ses formes stdrdochimlquement Isomdrlques. 
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